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ctually, you want a cer- 
tain quantity of finished piles of the 
proper length, diameter and taper, 
driven to specified bearing capacity, 
do you not? 
Detailed figures per pile, per foot 
and per hour all boil down to a net 
total cost per ton of bearing capacity 
for the completed job, do they not? 
So, when Raymond undertakes the 
speedy completion of the entire job 
. at the lowest net total price per 
ton of dependable bearing capacity 
... Raymond Concrete Piles are most 
economical for you, are they not? 
Thousands of satisfactory foundation 
jobs, both large and small. . . built 
in all parts of the world during the 
last 42 years... are conclusive evi- 
dence of Raymond economy. 


See Sweet's Catalogue for general data. 
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Among Our Writers 


sus in 1899, at but 33 years of age, 
i chief engineer of the New York 
private consultant from 1907 until 
t in 1931, he was in continuous de- 
.nsportation, municipal, and public 
For his war work in France as di- 
| of military railways and deputy 




















































alt ral of transportation, he was cited 
fisti ved service 
Mi U. of Nebraska, 1910) was drain- 
e eng for the U.S. Department of Agri 
~aiture 1e John L. Roper Lumber Company 
re 10 ve nd was associated with W, +t Olsen, 
onsult gineer of Raleigh, te for 12 
years becoming director of the Greens 
boro De ment of Public W orks and Service, 
he wa ngineer of the North Carolina PWA 
fice ; - 
cern G. Hess Cornell U., 1915) has been chief 
engineer and executive secretary of the Inter- 
state Sanitation Commission since 1937. He has 
heen a consulting sanitary engineer with Alex 
ander Potter and Morris Knowles, Inc., and at 


one time was assistant state engineer inspector 
the PWA in New York. 

Brapner, Jr. (U. of Cincinnati, 1925) has 
heen construction superintendent on highways, 
municipal developments, and utilities; has de 
signed highways, parkways, water works, sewer 
ystems, and parks; and has written on social 
and economic subjects 
Cuarces V. Tuets (U. of Cincinnati, C.E., 1922; 
Ph.D., 1929) has been engé aged in quantitative 
sround-water investigations in the Southwest for 
10 years, and is at present Geologist in Charge of 
‘ound-Water Investigations in New Mexico 
for the U.S. Geological Survey. He is the author 
of pumerous papers dealing with ground water. 


1 A Meenan is at present acting chief engineer for 
the Department of Docks in charge at the N Y 

Municipal Airport, La Guardia Field. He is now 
starting construction of several new structures 
there and is directing the completion of four piers 
m the North River and a section of the East 
River Drive 

saTHan Jones (U. of Pennsylvania, 1906) was 
engineer of bridges for the City of Philadelphia 
for 7 years, and was with the McClintic-Marshall 
ompany for 18 years, designing and constructing 
the Ambassador Bridge at Detroit during the 
atter period. Since 1931 he has been chief 
engineer of the fabricating interests of the Beth 
chem Stee! Company. 

i. Kerrn Lecarst, former Director of the Society, 
was for 12 years with the city of Columbia, S.C. 

n various capacities including that of city engi- 
neer From 1920 to 1928 he was Southern dis- 
trict manager for Dow and Smith, of New York 
ity. He has been with the National Council of 
tate Boards of Engineering Examiners since 


D. Van Waconer (U. of Michigan, 1921) 
ed as bridge engineer for the Michigan State 
hway Department and, later, maintained his 
engineering practice. He was elected Michi 

tate Highway Commissioner in 1933 and 
n in 1937, and is president of the American 
Road Builder Association. 
B. Somervett (U.S. Military Academy 
14) served in France during the World War as 

f staff of the 89th Division, continuing as 
tant chief of staff with the Army of Occupa- 

He was later Assistant or District Engineer 
the New York and other districts. Since 1936 
be has been WPA Administrator for New York 


ark H. ELokipGe was bridge engineer for the city 
t Seattle from 1928 to 1936, and for the Wash- 
ngton State Highway Department from the 
» 19389. He then accepted a similar 
th the Washington Toll Bridge 


Washington U., 1905; C.E., 1909) 
or of the Society, is a consulting 
professor of hydraulic and sanitary 
Washington U. Erwin R. Breihan 
tead are senior students at the 
embers of the Society's Stud 
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Y keeping your wire ropes | 

erly lubricated, you save m 
two ways: You protect the rope fron 
premature failure; and you red 
friction. 

Proper lubrication is an eff 
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ROM time immemorial it has been the custom 
among men to honor those who in some marked 
degree have given of themselves for the advance- 
nt of the race. Their example has been recognized 
as a potent influence in the molding of the character of 


pes prop- 
ve mone 





rope trom 


, those who come after them. As was said by Terence, 
_— ne of the wise men of antiquity, man should “‘look into 
effective lives of others as though into a mirror, and from 
see thers to take an example for himself.” Or, in the 
parte words of Burke, “Example is the school of mankind, 
S$ aga : os . 
oe aud they will learn at no other. Looking backward on 
Re high achievement inspires mankind for the task ahead. 
ot. ignore it is to dwart or kill the spirit. 
eatin. Recognizing Age-Old Truth.~So man has perpetuated 
ome the memory of the great in literature and art. Who in 
foams hi youth has not been spurred to emulate high purpose 
HEF reading Piutarch’s Lives? The naming of great 
+ mecthad ites and of numberless mountains, rivers, lakes, and 
ies wide areas throughout the world bears witness to the in- 
ot Sunctive eflort of man to gain strength from the examples 
prope “et by those from whom he would draw inspiration. 
wake ie But the civil engineer has had a comparatively brief 
= past Irom which to fire his imagination. His profession 
benefits “id not come into being as such until the invention of the 
r specific Watt steam engine, 170 years ago, gave birth in Great 
sone Britain to private and public works on a vastly increasing 
ctice, st ‘ale. With the growth in output of the products of 
Engi mustry made possible by this invention came the im- 


better highways and more commodious 
rs, then lighthouses, canals, and improved water 

nd itation; and finally railways and vessels 
ded by steam. All these brought with them the 
| unprecedented boldness and ingenuity. 


S) ti . » 
he nan : 
€ nan lelford, Smeaton, Macadam, Brunel, 
“ft . 
—— became immortal. 
In, 
qany so.~In our own newly settled country 
Was hut i , 


il that the civil engineer should come 
nga ration later than in Great Britain. The 
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Commemorating the Civil Engineer 
{ Plea for Greater Recognition—by the Naming of Monumental Structures in Honor of Their Creators 
By Wiii1aM J. Witcus 


Honorary Member AMERICAN Society or Civit ENGINEERS 
AscuTNeEy, Vr. 


gaining of our independence, and the attainment of full 
statehood in 1789, then gave us an impetus that quickly 
called for new means of transportation. The warnings of 
Washington that neglect in this particular might lose to 
us the West had their part in giving life to the steamboat 
inventions of Henry, Fitch, Rumsey, and Morey, and the 
amphibian of Oliver Evans, all of which had their climax 
in the Clermont of Robert Fulton in 1807. 

Shortly after, in 1812, Col. John Stevens, who had been 
prominent in the development of the steamboat, gave 
voice to the prophecy that railroads would prove to be 
the preferable means of inland transportation, at the 
same time that DeWitt Clinton was advocating the 
creation of the Erie Canal. In fact, it was in 1815 that 
Stevens obtained the first railroad charter in America, 
the precursor of the Pennsylvania Railroad, which has 
earned for him the title of father of American railroading. 
Along with these activities went proposals for the build- 
ing of the cross-country Cumberland Road or National 
Turnpike from connections with Philadelphia, Baltimore, 
and Washington to the Mississippi River, and also the 
creation of public buildings, harbor improvements, and 
water works in the larger communities. 


Two Great Leaders.~ Out of this ferment, raised as it 
was to the boiling point by the examples set by the engi- 
neers of Great Britain and France, came two schools in 
which the founders of our profession in this country were 
trained—that headed by Benjamin Wright in connection 
with the location and construction of the Erie Canal, and 
that of Benjamin H. Latrobe in connection with the 
development of the city of Washington and various pro}- 
ects in Philadelphia, Baltimore, and New Orleans 
Under these two, civil engineering as an active profession 
distinct from architecture had its beginnings in America 
at the close of the War of 1812, a century and a quarter 
ago. 

Associated with Benjamin Wright in the building of 
the Erie Canal between 1817 and 1825 were four remark 
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able men who subsequently were identified not only with 
the design and construction of other canals, but some of 
them with water works and other public works and, 
above all, with railroads from their very start in 1829- 
1830. They were James Geddes; Canvass White, who 
won fame as an expert in the design of locks and as the 
originator of the manufacture of hydraulic cement in 
America; Nathan 5S. Roberts, whose name became iden- 
tified with the building of the Chesapeake and Ohio 
Canal and preliminary work on the Baltimore and Ohio 
Railroad; and John B. Jervis, the inventor of the bogie 
truck, whose versatility was displayed in the creation 
of the parent portions of the canal and railway of the 
Delaware and Hudson Company, the New York Central 
Railroad, the Chicago, Rock Island and Pacific Rail- 
way, and the Pittsburgh, Fort Wayne and Chicago 
Railway, as well as the water supplies of the cities of 
New York and Boston. 

Four More Notables.~ Turning now to the group of 
engineers who owed their training to Latrobe, again four 
men stand out in sharp relief. Of these Frederick Graff 
is to be mentioned as the creator of the first water supply 
system of magnitude, that at Philadelphia in 1822; 
Robert Mills as the architect of many notable structures, 
including the Treasury building in Washington and the 
monuments erected to the father of our country in 
Baltimore and Washington, and as the engineer of the 
water works of Baltimore and of the state of South 
Carolina after 1820; William Strickland, as the architect 
of numerous historic objects and engineer of the Pennsyl- 
vania State Canal, the Delaware Breakwater, and the 
proposed railroad between Wilmington, Del., and the 
Susquehanna River in 1835, and as the author of an 
important report on the canals, roads, railways, and 
bridges of Great Britain in 1825; and finally, Benjamin 
Latrobe II, identified with the beginnings of the Balti- 
more and Ohio Railroad and eventually its chief engineer 
(in succession to Jonathan Knight) who was early con- 
nected with the building of the National Turnpike and 
who was a commanding figure in the first days of rail- 
roading in the United States. 

From this galaxy of illustrious pioneers in a spiritual 
sense has sprung the multitude who have since practiced 
the profession for which they laid the foundations. To 
the American Society of Civil Engineers since its birth in 
1852 has fallen the pleasing duty of honoring such of 
them as have been deemed to be “of acknowledged emi- 
nence in some branch of engineering or the sciences 
related thereto’ or otherwise worthy of high distinction. 
These, in addition to others recognized in standard 
biographies, may be said to number some 200 American 
engineers. 

From Many Engineering Fields.~Of them the larger 
number by far, in any one branch of the profession, have 
devoted their lives to railroads, a feature of our national 
development once in the fore but now at the turning 
point of its existence. Public works may be said to 
stand next in order, in so far as the number of eminent 
engineers is concerned. In the bridge field the number 
of outstanding engineers is not far different from that in 
the field of public works. Hydraulic engineering may be 
said to come next in number of practitioners, and then 
the group that had to do with tunnels, subways, dams, 


V 0 kh. Io, \ 0. ¢ 


and deep foundations, followed in the order named py 
the educators of the profession, municipal engineers 
manufacturers, marine engineers, physicists, and ¢lectr). 
cal engineers. 

Space unfortunately forbids that here should be de. 
tailed an exhaustive list of the profession's illustrioys 
dead. Such a list would serve to remind us of their noble 
exploits, for they, and the examples that they have Set, 
must not be forgotten. How best then can we give 
them recognition, so that in time they will not be swal. 
lowed up in oblivion? 

A Variety of Monuments.~To begin with, it woulg 
seem that where appropriate their statues should be 
erected on the scene of their more striking accomplish. 
ments, as has been done in the case of Samuel Spencer 
before the station of the Southern Railway in Atlanta 
Ga.; of Samuel Rea and Alexander J. Cassatt in the 
Pennsylvania Railroad Station in New York; and of the 
living John F. Stevens at the pass bearing his name in the 
Cascade Mountains. Also their names should be at. 
tached to institutions, structures, enterprises, and places 
of note, as illustrated by the Stevens Institute of Tech 
nology; the Thayer School of Engineering at Dartmouth 
College; the town of Geddes in Onondaga County, N.Y. 
the city of Port Jervis, N.Y.; the Burden Iron Works at 
Troy; the Eads Bridge at St. Louis; Fort Totten in New 
York; the Poe and Weitzel Locks at Sault Ste. Marie: 
the Gaillard Cut at the Panama Canal; the Holland 
Tunnel, New York; Lake Mead in Arizona; the town 
of Pegram in Idaho; the Morris, Merriman, Saville, and 
Winsor dams; the Goethals and Cooley bridges; the 
Chanute Air Field in Illinois; and the modern locomotive 
named in honor of Horatio Allen. 

There are no doubt many others to whom such honors 
have been paid. Yet their number still is far too few. 
Engineers holding executive positions have before them a 
priceless opportunity, in the enterprises over which they 
hold sway, to enlarge this list in honor of both the dead 
and the living for the inspiration of those who come alter. 


Engineers’ Due Reward.~ Another way in which this 
end can be served is for the Society to encourage the prep- 
aration of an illustrated, highly readable account of the 
fascinating careers and human attributes of our early 
engineers, together with a description of the conditions 
of their day, very much as has been done in Great Britain 
in Smiles’ Lives of the Engineers. Moreover, it would 
seem proper that steps should be taken to have included 
in future supplemental volumes of the Dictionary of 
American Biography such of the lives of the Societys 
honored dead as heretofore have been omitted from that 
Valhalla. 

One further word—the Society might well institute 
measures to bring about the attachment of the name 0! 
the engineer to the products of his imagination, as is ever 
done with that of the architect, author, sculptor, mus 
cian, and painter. Man lives not by bread alone. In 
his praiseworthy pride of accomplishment he gains 4 
reward not to be gaged by money. Its recognition is lus 
due and that of his profession, and to the public it clothes 
with human interest what otherwise is void of spirit. 1° 
honoring our great, we will honor our profession and, 
above all, furnish to the young those lofty examples alte! 
which they may pattern their careers. 
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Observations on Textile Waste Treatment 
Difficulties Met and Overcome in Two Years’ Operation of New Greensboro, N.C., Plant 
By C. W. MENGEL 


AssociATE MEMBER AMERICAN Society or Civit ENGINEERS 
Drrectror or Pusiic Works AND Service, City or GREENSBORO, GREENSBORO, N.C. 


UCCESSFUL treatment of 

industrial wastes, together 

with normal domestic sew- 
age, even in a plant designed for 
such joint operation, is not a simple 
matter. Yet, if experience in our 
Greensboro work is any criterion, 
the difficulties can be solved by 
study and collaboration of the 
sanitary and factory officials. In 
presenting the results of these ex- 
periences, it should be made clear 
that the viewpoint is an administra- 
tive one, rather than the purely 
technical standpoint of either the 
operator or the designer. 

rhe North Buffalo treatment 
plant was constructed to treat the 
sewage from the northern portion of 
the City of Greensboro, which area 
includes the greater portion of the 
business section, a large portion 
of the newer residential section, and the mills of the 
Proximity Manufacturing Company with their villages. 
rhe outfall sewer to the plant has a carrying capac.ty 
of 13 mgd, and the plant itself was des.gned to treat 
6.5 mgd. 

Briefly, the plant consists of a raw sewage meter, 
communitors, detritors or grit chambers, flash mixer and 
flocculator, primary sedimentation basins, aeration 
tanks, secondary tanks, digesters, gas holder and elutria- 
tion tanks, with equipment for vacuum filtration of 
sludge. The plant is so arranged that practically any 
unit may be bypassed, while the several sections of the 
flocculator, primary tanks, aeration tanks, and secondary 
tanks may be operated in parallel or in series. The 
flexibility of the plant has been of great value in its 
operation. Designed detention periods for primary, 
secondary, and aeration tanks are 2'/, hours, 3 hours, 
and 6 hours, respectively, and the capacity of the di- 
gesters Ils approximately 2 cu ft per capita. The outline 
of the plant is shown in Fig. 1. 

(he plant was placed in operation July 15, i938, and 
lor obvious reasons only domestic sewage was treated 
lor the first six months. During this period the treat- 
ment consisted of flocculation, primary sedimentation, 
aeration, and secondary sedimentation, with vacuum 
filtration of sludge after digestion and elutriation. 


TARTING two years ago, the new 

North Buffalo 6'/2-million-gal sew- 
age treatment plant of Greensboro, N.C., 
began treatment of domestic sewage. 
After six months of relatively satisfac- 
tory operation, textile wastes were added. 
Among other results, the amount of 
ferric chloride for conditioning had to 
be approximately doubled, while the 
unit costs of operation increased 50%. 
Treatment of combined wastes has shown 
the need of increasing the detention time 
in primary basins, the air supply, and |b; 
the digestion capacity over that required 
for domestic sewage. 
tion between sanitary and mill authori- 
ties proved indispensable. 
originated at the January 1940 meeting 
of the North Carolina Section, and ap- 
peared in the February issue of the Sec- 
tion's ‘‘ North Carolina Civil Engineer.”’ 


Excess activated sludge was re 
turned ahead of the primary tanks 
and, combined with settled raw 
sludge, was pumped to the diges- 
ters. No particular difficulty in 
this operation was apparent while 
domestic sewage was being treated. 
The average removal of suspended 
solids and reduction in B.O.D. was 
92.0% and 92.3%, respectively. 
Digesters were not seeded, but lime 
was added as follows: July, 6,200 
August, 15,000 Ib; and Septem- 
ber, 15,800 Ib. The gas meter re- 
corded an output of 20,000 cu ft 
during July; 1,463,410 during Au- 


Also, collabora- 


This paper gust, and 1,993,006 during Sep- 
tember. Since that month produc- 


tion of gas has averaged approxi- 
mately 75,000 cuft perday. Sludge 
was first filtered during September, 
some sixty days after the beginning 
of plant operation. Ferric chloride was used as a con- 
ditioner and the average percentage of conditioner used 
on a dry basis was: 

8.30 
6.18 


9 S86 
6.53 


November 
December 


September 
October 


While this amount was not as low as expected, it was the 
minimum that could be used to prepare the sludge cake 
so it could be removed in the vertical sludge elevator. 

Use of gas for generating power began during the 
month of September 1938, and during that month 
94° of the power used was generated in the plant. In 
succeeding months while domestic sewage only was 
handled, the percentage of power generated was: 


October 94.6 December 100.0 
November 99.5 January 100.0 
February 99.0 


After February, when textile wastes were being intro- 
duced in increasing quantities, the percentage decreased, 
as will be stated later. During the same period the 
average volume of air per gallon of sewage used in the 
aeration tanks was 0.74 cu ft. The variations in these 
quantities are shown in Fig. 2. 

Situated along the outfall sewer on North Buffalo 
Creek are textile manufacturing establishments known 
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as Proximity Mills, White Oak Mills, Revolution Mills, 
and the Print Works. From these plants are wasted 
almost every type of dye and treatment liquor known in 
the textile trade, including sulfur black, indigo, kier 
liquor, raw stock dyes, and hydrosulfite waste. Sensing 
the need for treatment of these wastes to ameliorate 
existing stream pollution, the Proximity Manufacturing 
Company contributed a portion of the cost of the 
treatment plant and has assumed the cost of those 
chemicals whose use is directly attributable to dye 
waste treatment. 

Prior to beginning plant operation, the wastes from 
White Oak and the Print Works were discharged into a 
collecting pond and disposal was made by pumping from 
this pond onto a spray field or by directly discharging 
into North Buffalo Creek. These wastes were the first 
to be carried to the North Buffalo Plant for treatment, 
and at this time are the only ones so treated. The spent 
kier liquors and dyes from Revolution Mill and the 
indigo, hydrosulfite and stock dye waste from Proximity 
Mill are still untreated when discharged into North 
Buffalo Creek. Depending upon mill operations, the 
discharge from Print Works and White Oak varies from 
300,000 gpd to 1,000,000 gpd. It is anticipated that the 
discharge from Revolution and Proximity will not 
exceed 500,000 gpd under the present manufacturing 
processes. 

The discharge from the existing dye pond now enters 
the outfall sewer, nearby, through a control device 
whereby the volume may be varied according to the 
amount of domestic sewage in the outfall, or may be 
manually controlled when desired. In any event it is 
accurately metered. It is anticipated that some work 
will be done on this pond to insure better mixing of the 
different wastes discharging therein, but on the whole 
the pond is serving its purpose. The mills propose now 
to construct another pond for collecting the Proximity 
and Revolution wastes farther upstream along the out- 
fall. There will be constructed, also, apparatus for acid 
dosing and automatic pH control just below the existing 
dye pond. It is believed that, in this manner, accurate 
control of all waste elements can be established. 

It would be gratifying if it could be stated that, after 
introduction of 
wastes, plant 
routine was not 
changed, and that 
operating results 
were as satisfac- 
tory as before, at 
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Vou. to, No 
no additional unit cost of treatment. After introdyc 
tion of wastes into the plant on January 21, 1939. there 
was a lag of perhaps two months before additiona! prob- 
lems caused by this addition became evident. Ti, 
chart (Fig. 2) shows this, especially as it applies to B.0.p . 
the percentage of total power generated by the plant. 
and the number of cubic feet of air per gallon of sewage 
required for proper aeration. 

Normal operation after introduction of wastes consists 
in the addition of sulfuric acid to adjust the pH, introdyc. 
tion of alum as a coagulant before flash mixing, floccyla. 
tion, primary sedimentation, aeration, and secondary 
settling. At times flocculation is omitted when colors 
are not heavy. The effluent, when wastes are not being 
handled, is clear, sparkling, and stable. When heay, 
quantities of waste, especially kier liquor, are being 
treated the effluent is clear but with a varying amber 
tinge which is not particularly objectionable. 

Mention has heretofore been made of the results ob. 
tained from elutriation and vacuum filtration and of the 
fact that from 6.18 to 9.86% of ferric chloride was used 
to condition the elutriated sfudge for filtration. After 
—— were being treated the percentage increased ax 
follows: 


January. . 11.78 April 129.2 lime 
February . . . 13.68 is ** ) 8.6 ie 
9 SE lime 7: 
March 4 2 55 lime May 17.5 
419.75 iron June 20.6 
atl | Guceuh Te: ios tek 


It was found that the character of the sludge had 
changed to such an extent that even with so high a per 
centage of conditioner the machinery for removing the 
sludge would not handle the filter cake and it was de 
cided to abandon the vertical bucket elevator for that 
service. Instead, a belt conveyor has been installed 
which will take the filter cake from the filters and which 
we hope will handle it without further difficulty. The 
amount of conditioner that will be necessary to prepare 
the sludge for that type of conveying is not yet deter- 
mined. 

The effect of wastes on sludge was evident early. 
The practice of returning excess activated sludge ahead 
of the primary tanks had to be abandoned soon after 
introduction of wastes to the plant. At this time the 
excess activated sludge is thickened in one of the elutria- 
tion tanks and is pumped to the digesters separately 
from raw settled sludge. The method which worked 
quite well on domestic sludge failed entirely when 
sludge from combined and domestic wastes was being 
handled. 

Another step involving sludge and affected by the 
change from domestic wastes to combined wastes, was 
the return of activated sludge to the aeration tanks. 
Routine operation called for return sludge to be col- 
lected in a concrete box near the head of the aeration 
tanks. Distribution to the aeration tanks was from thus 
box through four lines of pipe, one to each division of the 
aeration tank. Shortly after wastes were introduced 
it was found that there was deterioration in the quality 
of this return sludge which affected processes all the way 
through to the effluent. 

It was evident that re-aeration was required beior 
mixing with the incoming sewage. To accomplish this 
all the return sludge was delivered to one section of the 
aeration tanks through a submerged pipe discharging 4 
the far end of the tank. This end was blocked, the flow 
reversed, and treated with a large volume of air while 
traveling through. It then was mixed with the influent 
to the aeration basin and the combination treated with 


GENERAL VIEW OF NorTH BUFFALO PLANT 


In Foreground Are Aeration Basins and in Background 
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.e discharge end of another section. Then it 
through the central channel to the front end 
if th tanks, where it was carried on through the two 
ig sections to the secondary tank. This adjust- 
eared up the trouble and is being used at the 
orest time. The advantages of flexibility were 
thoroughly demonstrated here. 

\ several months of operation, no sludge bulking 
{any consequence had occurred, and with the exception 
sjudge-disposal troubles the outlook was fairly bright. 
One day after several days of exceptionally good effluent, 
the secondary tanks suddenly took on the appearance of 
turbulent black clouds. Tests showed that the pH had 
changed in a few hours from near the neutral point to 
ypproximately 11.5, and upon inquiry at the mill it de- 
eloped that the kier vats had been discharging beyond 
iny quantity theretofore handled. A temporary acid 
treating station was soon erected and in a day or so the 
effluent was back to normal. Since that time the mill 
superintendents have notified the plant superintendent 
f any unusual dumping, and time has been available 
1 which to prepare for the anticipated condition. 

From February 1939, through October 1939, 189,170,000 
val of dye waste were treated at the plant, at a cost 
per million gallons for chemicals only of $46.32. This 
Joes not cover the cost of additional power shown to have 
been necessary over that used in normal operations with- 
out waste, or any other of the usual charges. It is for 
hemicals only and the cost is borne by the Proximity 
Manufacturing Company. 

During a period extending over 16 months the aver- 
we cost of operation per million gallons, domestic sewage 
nly, was $11.59, with a maximum of $16.83 in June and 
, minimum of $6.73 in January. The excessive cost in 
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June is due to 
power costs in the 
period when kier 
liquor was entering 
the plant in large 
quantities. In 
January, no wastes 
of any consequence 
were treated. The 
cost of treating 





combined wastes DETAILS OF PLANT—IN FOREGROUND, DISCHARGE 
over a period FROM ONE DeTRITOR; ACROSS ROAD, FLOCCULATORS 
of eleven months IN RECTANGULAR TANKS 


averaged $18.54 per 
million gal, with a high of $24.71 in June. 
d> not include fixed charges. 

Of the total domestic sewage operating cost, the dis- 
tribution as between different operations is: 


These figures 


Wages 40.0% Repairs and maintenance 9.7% 
Power 22.8% Chemicals, supplies, ete. 27.5% 


EXPERIENCE TEACHES LESSONS 


It would be dangerous to draw any hard-and-fast 
conclusions concerning the handling of textile wastes 
mixed with domestic sewage, after so short a period of 
operation. However, from the experience at the North 
Buffalo plant the following suggestions are made: 

1. Accepted bases of design for flocculation and 
secondary sedimentation seem to hold good for mixed 
wastes as well as for domestic waste only. There are 
indications that detention time in primary basins should 
be increased approximately 50%. 

2. Provision for air, if the activated sludge process is 
utilized, should be increased to a probable maximum of 
2 cu ft of air per gallon of sewage at rated flow capacity. 
Indications are that detention time usually provided in 
aeration basins is sufficient. 

3. Digester capacity should undoubtedly be increased 
at least 50% over the standard 2 cu ft per capita. 

4. Provision should be made for thickening of the 
excess activated sludge before it is pumped or otherwise 
transported to the digesters. 

5. Considerable study should be given to practical 
provisions for the conditioning of return activated sludge. 

6. Provision should be made for positive pH control 
before the sewage enters the plant. A flexible system of 
chemical application is also a definite requirement. 

7. Under most favorable operating conditions, the 
use of alum, iron salts, or other chemicals brings about 
maintenance difficulties due to corrosion. Likewise the 
use of gas from the digesters for power seems to be the 
cause of heavy maintenance costs on engine auxiliaries 
and heating units. It is therefore imperative that 
equipment and processes be as simply designed as 
possible. 

8. Only personnel of the highest type should be 
charged with the operation of a plant such as has been 
described. In its operators there should be combined the 
ability to carry on routine work and the desire to inquire 
into the “‘whys and wherefors.” 

9. From the city’s standpoint, the voluntary and ac- 
tive cooperation of the mill interests is vital. While 
many parts of the Greensboro operation might not be 
applicable to the solution of problems of other cities, the 
close cooperation between the municipality and the 
waste-contributing unit is highly desirable. 

10. Finally, I feel that the problem calls for con- 
tinued research, the keeping of accurate records on 
existing installations, and a real desire on the part of the 
contributing parties to solve the problem. 
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lypical of Attractive Treatment of Newer Plants Cuier Encrneer, Interstate Sanitation Commission, New York, N. rg 
tha 
N common with municipalities |? orseses epfec great numbers of tee, recognized that no single stand rg 
from the time of ancient Jeru- people congregate, as in and ard of purity was practicable in aj) nt 
salem and Rome in its glory, around New York City, sewage disposal parts of the treaty area, and there. ple: 
New York City has its problems of becomes a serious problem. Out of fore recommended one set of stan¢ the 
sewage disposal. It hasalwayshad many studies for this area by eminent ards for the treatment of all pollu vid 
them, in spite of the fact that it is authorities and civic commissions, fi- tion entering areas expected to }, of ¢ 
ideally situated for disposal by mally emerged the Interstate Sanitation used primarily for recreational pur mal 
dilution. District. Its method of coping with poses, shellfish culture, and the de ane 
Today some may question the pollution, its success to date, and its velopment of fish life; and another - 
judgment of earlier engineers, when plans for the future are here recounted. for pollution discharged into water: and 
they carried combined sewers by the This paper, originally delivered before not expected to be so used. The diss 
shortest route to the waterways (the Sanitary Engineering Division at standards established physical and tida 
adjacent to all of the metropolitan the Soctety’s 1940 Annual Meeting, will bacteriological limits to be met }y the 
area. But in 1850, when the com- be followed by others on related topics. all pollution entering the area. |) of ¢ 
prehensive design was prepared for addition, chemical standards wer lep 
Brooklyn, the population within the present boundaries established referring to the waters of the District rathe: = 
of greater New York was only 869,000. Congested than to the pollution itself, and even in this case th it 
populations of seven to ten millions were not even con- analyses are made of samples from the general vicinity $ 
sidered at that time. Small wonder then that little or of the point of discharge of the sewage into the waters all 
no consideration was given to a program of sewage dis- of the District. so t 
posal beyond what would meet immediate needs. The recommendations of the Tri-State Commissio; cas 
Apparently, sewage was permitted to flow into the were eventually enacted into law, as a result of which th _s 
surrounding waters with little or no concern until early Interstate Sanitation Commission came into bein ntl 
in the twentieth century. Then, with the population early in 1936, with authority to bring legal action in its ard 
almost three and a half million, of which 1,850,000 were own name against any municipality or other entity — 
on Manhattan Island, there was a sudden realization of violating the provisions of the law and the interstat: satus 
the condition of the waters in this district. Im succes- compact. the 
sion came investigations by Burr, Hering, and Freeman, The laws required the Commission to classify the District —_ 
by Breitzke, by Hazen and Whipple, by the Metropolitan according to expected predominant use, designating water wis 
Sewerage Commission, by the “Sewer Plan Commission,” f ; ade. 
and by Allen. fe tails 
A Joint Legislative Committee formed to devise ways |" V20~ \ s0ce 
and means of abating pollution in waters of common 7 A ai pels. 
interest to New Jersey, New York, and Connecticut, [fxr ne \\ strun 
submitted a report in February 1927. The U.S. Engi- as Al 
neer Office had made a report in 1925 concerning the ROCKLAND\, the | 
pollution of the Hudson River up to Poughkeepsie. Ueaer oe me 
Other reports and studies included those of the Gover- aed eal 
nor’s Special Long Island Sanitary Commission of May eg solid 
1931, and the Nassau County Sanitation Commission, - wi 
which presented its report in December 1935. These ocacge proxi 
reports disclose the vast amount of study that has been [> ne pollu 
given to the problem of abatement of pollution in New ner NASSAU ee 
York Harbor and adjacent waters. An extended bib- p reat Neck Orstrc — 
liography has been filed in the Engineering Societies Li- “Oe prt: 
brary in New York. \ t ~~ er 
. iv pe 
At the turn of the century, there were practically no LS coatinard 
sewage treatment plants in the metropolitan area; 
ten years ago, however, there were 35, of which 10 merely C} 
provided mechanical screening. Within the past ten : an 
years the problem of abatement of pollution began to be ‘ ern aes a a 
approached on a more comprehensive basis, giving con- 4} @ Fine Screens or Equivalent moet 
sideration to a general coordinated plan. The City of q ia. ba | 
New York began a construction program, based upon a 0 tam sani 
tentative general plan. In 1932, the final report of the ® ——.. cree 
Tri-State Treaty Commission recognized the need for ragriana ——— Designated Class 8 Se = 
establishing uniform standards of minimum treatment / a teete 
to be given all pollutidn entering what later became ————— ree 
known as the Interstate Sanitation District. That Com- fic. 1. Interstate SANITATION District SHOWING TREATMEN! thr va 
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ar be used for recreational 6 ha T HUDSON RIVER” 7 The remaining curves of Fig. 2 
ourp oes, Shellfish culture, and | MT. ST. VINCENT, are discouraging at first glance, as 
fe elopment of fish life, as = “-;+——— they all show a diminution of dis- 
Cla Fig. 1), for which sewage solved oxygen in the past year. 
mus so treated as (a) tore- | If this condition is attributed to 
: ll floating solids and at p the abnormally low rainfall and 

ast \)% of the suspended solids; > 6 —_ anes EEE Eee runoff a considerable amount of 
und to effect a reduction of LOWER EAST controversy would result, since 
ryan sms of the B. coli group,so 2” “RIVER, PIER 10 — — there are many who believe that 
that the probable number of such 3 | low runoffs permit greater 
rganisms shall not exceed 1 per .” I | amounts of clean water to enter 
cin more than 50% of thesam- = . from the ocean on the incoming 
oles of sewage effluent tested by {8 T | tides, thereby reducing the pollu- 
‘he partially confirmed test, pro- - THE NARROWS tion in the harbor. Another 
vided, however, that in the case «+ school of thought claims that 
of discharge into waters used pri- there is a reduction in the dilution 
marily for bathing, this bacterial “© from the Hudson River, and that 
standard need not be required the additional dilution from the 
except during the bathingseason; =~ ocean merely causes a shuttling 
and (c) to maintain an average back and forth of polluted waters, 
dissolved oxygen content in the 910 1915 1920 1925 1930 935 ~=«1939 += Which would otherwise be driven 


tidal waters of the District in 

the general vicinity of the point Fic. 2. 
of discharge of the sewage ata 
iepth of about 5 ft below the 
surface, of not less than 50% saturation during any week 
ff the year. 

Other waters are designated Class B (Fig. 1), and 
all sewage permitted to flow into them is required to be 
s» treated as (a) to remove all floating solids and at 
least 10% of the suspended solids, or such additional 
percentage as necessary to avoid forming sludge deposits 
in the Class B waters of the district; and (6) to maintain 
an average dissolved oxygen content in the general 
vicinity of the point of discharge of not less than 30% 
saturation during any week of the year. Classification of 
the area is shown on the map, Fig. 1. Great progress 
has been made in constructing sewage treatment works 
for the abatement of pollution in this area in the past dec- 
ude. The results are also shown on the map. More de- 
tails are given in a complete list on file in the Engineering 
Societies Library. There are now 53 treatment plants 
in operation, and 17 new plants or additions under con- 
struction. 

Although specific figures are not readily available, 
the total amount of dry solids removed by treatment in 
the Interstate Sanitation District in 1930 is estimated at 
21,250 tons per annum. Our estimate of the suspended 
solids entering the District today is 432,000 tons yearly, 
i which 106,700 tons are removed by treatment, or ap- 
proximately five times that removed a decadeago. Ifthe 
pollution load is measured by biochemical oxygen de- 
mand, the total estimated demand before treatment is 
2,044,000 Ib per day. Of this, 252,000 Ib are being re- 
moved by treatment daily, and there remains an esti- 
mated load upon the waters of the District of 1,792,000 
lb per day, 


CURVES FOR DISSOLVED OXYGEN SATURATION 


Characteristic trends in minimum dissolved oxygen 
saturation in the District are shown in Fig. 2. The dis- 


solved oxygen in the Hudson River, at Yonkers, just 
north of the confluence with the Harlem River, shows 
improved conditions this year. This condition, like a 
similar one in the upper East River (not shown), is not 
surprising because of the influence of the Wards Island 
Sewage Treatment Works. Interception of the sewers 
along the Harlem River now permits a flow of compara- 


tivel ‘lean water to be carried from Long Island Sound 
trough the Harlem River into the Hudson. 


VARIATION IN DISSOLVED OXYGEN AT THREE 
TYPICAL POINTS IN METROPOLITAN AREA 


out by greater flows from the 
Hudson River. 

Tidal current charts of New 
York harbor indicate that under 
the most favorable conditions, it would take from 4 to 
5 hours for the effluent from Wards Island to reach 
the Narrows. These computations are confirmed by a 
series of float tests taken 1907-1909. Furthermore, a 
review of the curves (Fig. 3) showing dissolved oxygen 
saturation at the Narrows, which were plotted with 
respect to the time of the observation relative to tide, 
indicates that the minimum dissolved oxygen observa- 
tions occurred approximately 2 hours after low water at 
the point of observation. The improved conditions re- 
sulting from the treatment of sewage from the north- 
easterly portion of Manhattan and from the Bronx have 
not yet shown any direct or appreciable effect on the 
dissolved oxygen observations at the Narrows. 

However, conditions in the vicinity of Prince's Bay, 
Staten Island, give concrete evidence of improvement. 
Treatment works in the contributory area have been in- 
strumental in improving conditions to such an extent 
that state and city authorities have approved certain sec- 
tions of that area for the direct taking and marketing of 
hard clams. The sections thus opened had been closed 
since 1924. 


ESTIMATING THE COST OF NEEDED TREATMENT 


As to the cost of construction of treatment works to 
meet the requirements of the Interstate Compact, this 
problem must necessarily involve not merely the cost of 
the treatment plants, but frequently the cost of intercep- 
tors to convey the sewage from multiple outlets to a 
central point of treatment. Fortunately, plans and 
estimates have already been made for many of the 
municipalities within the District. However, estimating 
the cost of such a huge project is very difficult and can- 
not be done with absolute accuracy. The focal points of 
population within the District change very rapidly. 
Manhattan Island, for instance, has apparently passed 
its peak of population and already the trend appears to be 
toward decentralization. 

Within 25 to 30 years undoubtedly some existing 
plants will have become overloaded and others will be 
required where at present the need for them is not antici- 
pated. The ultimate cost of sewage treatment in this 
area could be accurately determined beforehand only if 
there were a considerable degree of stability of popu- 
lation, not merely in numbers but also in location. 
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By assembling available data for some areas with esti- 
mates for other areas, the additional cost for treatment 
works required to provide for pollution entering the 
Interstate Sanitation District is found to be between 
$200,000,000 and $250,000,000. This expenditure will 
provide treatment works to serve the population anti- 
cipated in the near future, but will not be sufficient to 
finance the ultimate costs for this area. 
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Steps have been taken that will lead to compliance 
with established standards in a considerable portion of 
the area draining directly into the Interstate Sanitation 
District. Some areas remain without such provisions, 
and we are faced with the question of programs for these 
areas. 

Public opinion is becoming more and more conscious 
of the need for sewage treatment works for the abatement 
of pollution. The instinctive disgust called forth by un- 
pleasant conditions is nature's way of warning us against 
conditions that are dangerous. This warning should not 
be disregarded. 

Now what program of sewage abatement can be under- 
taken by the Interstate Sanitation District, either as a 
huge joint project under the direction of a single author- 
ity, or under the present setup, whereby individual 
municipalities or voluntary groups of municipalities con- 
struct plants to comply with the established standards? 


THE PROBLEM OF FINANCING NEEDED CONSTRUCTION 


With the recognized need for abatement of pollution 
and with the support of public opinion, there still remains 
one great difficulty. The depression, the construction 
of other more attractive public works, and high taxes 
make the problem of financing the construction of 
sewage-treatment works an outstanding obstacle. The 
mere issuance of orders that sewage-treatment works be 
constructed is not the complete solution of the problem. 
Where municipalities are financially able to undertake 
such works, orders of this nature may be sufficiert. 
Where funds are not available, the financial situation 
must be faced before a program can be offered. 

This situation can be met in several ways. One would 
be to establish a capital outlay budget for a municipality 
to provide for the limitation of construction of other 
more attractive public works so that the more necessary, 
though possibly less glamorous works, could be con- 
structed within a reasonable time. Such a program is be- 
ing undertaken at the present time within the Interstate 
Sanitation District. Municipalities unable to proceed 
at this time with construction of sewage-treatment works 
are working on a capital outlay budget which will permit 
such construction within a reasonable time and provide 


VoL. 10, No, ¢ 
for the necessary finances when construction is actyally 
undertaken. . 

Again, assistance may be offered by the District in 
marketing bonds, the interest and the amortization fo, 
which would be met by sewer rentals. When offering 
this suggestion, one is always faced with the argument 
that the people pay for the improvements, either by 
taxation or sewer rentals, and therefore the sewer rentajs 
are no more desirable as a method of raising funds than 
taxation. Such an argument is not entirely convincing 
In the first place, real-estate taxes are extremely burden. 
some at present, and any addition thereto arouses oppo. 
sition. Apparently, much of the burden is being car. 
ried by present real-estate taxes. Sewer rental, how. 
ever, is in the same category as other utility charges. |; 
represents a charge for services rendered, and is accepted 
in the same category as charges for water, gas, or elec 
tricity. Furthermore, records of collections for sewer 
rentals are very much more favorable than collections of 
real-estate taxes. Finally, by this method, payments are 
applied to the cost of the improvement, and there js 
little likelihood of diverting the funds so collected to other 
purposes. 

A third means may be considered an incentive to 
solve, if not a solution for, the financial problem. Fed. 
eral grants in aid have been an outstanding impetus for 
the construction of works for the abatement of pollution. 
Through the Federal Public Works Administration and 
Works Projects Administration, the program for the 
abatement of pollution not only in the Interstate Sanita- 
tion District but throughout the United States has moved 
forward at a pace never before attained. However, 
some municipalities within the District are in such a 
financial condition that they cannot avail themselves of 
federal aid. 

Federal and state aid for the construction of sewage 
works has been considered in numerous bills. Such 
grants-in-aid, either federal or state, have an underlying 
soundness. Pollution has no respect for man-made 
boundaries. It moves readily from one state to another 
and from one municipal shore front to another. The 
construction of a sewage-treatment plant may present 
benefits to an adjacent municipality as well as to the 
municipality in which the plant is situated. Such 
works therefore benefit not one municipality but many 
both in the state and in the nation, to as great an ex- 
tent as the distribution of benefits from federal and state 
roads, education, and waterways. 

The program for abatement of pollution in the Inter. 
state Sanitation District may be summarized as follows 

1. The degree of treatment has been established 
for all sewage or other polluting matter entering the 
waters of the District. 

2. A commission has been charged with the duty 
and the authority to enforce the requirements of the 
Interstate Sanitation Compact. 

3. Public opinion is becoming awakened to the 
problem, and recognizes both the need and the desir- 
ability of conforming with the sanitary standards estab- 
lished. 

4. The program is being undertaken at present by 
the action of individual municipalities or groups ©! 
municipalities to meet established standards. 

5. Financing the construction of works is one of the 
major problems. 

6. Federal or state ‘‘grants-in-aid’’ are salutary ince!!- 
tives to the construction of sewage-treatment works. 

7. If the present rate of construction is maintained, 
the program will overtake current requirements within 
ten years. 
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An Engineer Looks at the TVA 


te Social and Economic Problems Being Solved by Application of Technical Principles 


and Methods 
By J. W. Brapner, Jr. 


AssociaATE MEMBER AMERICAN Society or Civit ENGINEERS 
MANAGER, Norris Properties, TENNESSEE VALLEY AUTHORITY, Norris, TENN. 


professional group we engi- 
eers must more and more 
in our thoughts to the hu- 


man results of our work. Why do 
we | | a road, a bridge, a railroad? 
We always labor to serve the people 
in some manner, and to minister to 


their wants. Now if we are con- 
cerned about the “‘why”’ of all this 
tivity in the Tennessee Valley, 
we must look further than concrete 
and steel. We must find out some- 
thing about the land and _ the 


hing 
people 

\lthough most of us long since 
learned to have some doubts as to 
the complete efficacy of the statisti- 
al method, we must consider some 
statistical information before we 
an define the problem. The Ten- 
nessee Valley covers an area of 

000 sq miles, including parts of 
seven states, and varying in climate 


rom temperate to almost subtropical. One of the 
istinguishing physical characteristics of the area is its 
The seven Valley states include 40% of the 
total area in the United States having an average annual 
precipitation of 40 in. or more, and 54% of the total area 


rainfall. 


having 50 in. or more. The en- 
tire Tennessee Valley is included 
the 40-in. rainfall area, and 
more than two-thirds in the 50- 
me. A distinguishing char- 
acteristic is the seasonal charac- 
ter of this rainfall. 

Of the 26,000,000 acres com- 
prising the watershed, about 
(8,000,000 are in farms, of which 
about one-third is in farm wood- 
lands, pasture, and cultivated 
crops, respectively. Practically 
all the remainder—roughly 
5,000,000 acres—is in forest 
\ccording to data collected by 
he Tennessee Agricultural Ex- 
periment Station, only about 20 
per cent of the area is not un- 
lergoing erosion; 35% has lost 
ilmost half of its topsoil; 42% 
has lost two-thirds or more of its 

ind 3% has been de- 
or agricultural use. 

iny years one of the 
rm crops in the Valley 

cotton. While a cer- 

int of corn, wheat, to- 
| livestock has been 
i large percentage of 
been imported from 


; 


F the congressional legislation that 
created the TVA in 1933, it was ex- 
pressly stated that the general welfare 
of the people was to be provided for. 
Here was a complicated problem, even 
apart from matters of dam construction 
and power output. This great valley 
with its vast natural resources, healthful 
climate, potentially fertile land, water in 
abundance, and a fine type of citizenry, 
was plagued by floods in spring and low 
water in summer, was rapidly losing its 
valuable topsoil, and was noteworthy for 
its poverty of opportunity and the low- 
income status of its people. Mr. 
Bradner here explains how the Authority 
accepted this challenge, how it conducted 
the most meticulous research and attacked 
basic economic problems through coopera- 
tion utth the people themselves—giving 
them help and hope in the practical 
business of daily living. 


engaged. 





Top oF AN ELECTRIC FURNACE IN A NITRATE PLANT 
AT MuscLe SHOALS 


A Part of This Plant Has Been Adapted for the 


Experimental Production of High-Analysis 
Phosphatic Fertilizer 


- 5 


other sections. As an interesting 
sidelight on the economics of farm- 
ing consider that in 1935 the average 
person engaged in agriculture in 
Tennessee derived a net income of 
$406 per year, while in Ohio he was 
receiving a net income of $1,102. 

Industrial development in the Val- 
ley has been very slow, as indicated 
by the fact that in 1937, the total 
value of finished products in Ten- 
nessee was only $707,986,784, while 
for the same year in Ohio it was 
$5,099,816,893. 

Now what do we know of the peo- 
ple in the Tennessee Valley that 
would help us to define our problem 
and plan our attack? Although 
there are only 2,500,000 people in 
the Valley itself, there are more 
than 17,000,000 in the seven Valley 
states. Three-fourths of the people 
in the Valley make their living from 


agriculture, while in the country as a whole 24% are so 
Per capita income in the Tennessee Valley in 
1930 was $291, as compared with $595 for Ohio, and 
$587 for the whole United States. 
income basis the Valley inhabitant was paying as much 


On a percentage-of- 


for education as other citizens 
of the country, but educational 
expenditures per child enrolled 
in school were less than half the 
national average. 

We also find that despite the 
high birth rate (50°) higher than 
in the country as a whole) and 
the average death rate, the popu- 
lation of the Tennessee Valley is 
not increasing. In the ten years 
from 1920 to 1930, over a million 
people over ten years of age mi- 
grated from the Valley to other 
sections of the United States. It 
is worth observing that this loss 
of population has been a terrific 
economic drain on the region. 

There are many reasons why 
income is low in the Tennessee 
Valley. A large part of the area 
was settled by planters from Vir- 
ginia and South Carolina, who 
brought with them the traditions 
of a plantation economy. Their 
principal crop was cotton for 
export, and while cotton has 
been the life blood of this region 
and has been largely responsible 
for our emergence as a world 
power, it and the plantation 
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TERRACING Hetps tro Hoitp tHe Fertite Topsor, CONTROL 
FLoops, AND REpuUCE SILTING OF STREAMS 


\ Pasture in London County, East Tennessee 


system have contributed to many of the ills of the area 
Che South lost much of its capital, which was land and 
slaves, as a result of the Civil War. In addition the 
violent economic changes resulted in the establishment 
of the share-cropper system, under which the fertility 
of the soil has steadily declined. Although cotton has 
continued as the chief export of the United States, 
since the World War exports and prices have steadily 
dropped. Thus the cotton farmer has been faced with 
a glutted market, low prices, and land diminishing in 
fertility 

Another element of the problem was the freight-rate 
structure that penalized the Southern shipper of manu- 
factured goods. A final element, whose importance can 
hardly be accurately appraised, is absentee ownership of 
large quantities of natural resources, so that the South 
east, instead of accumulating capital to replace that lost 
in the Civil War, has seen the profits it created drained 
to the North and East. 

With this admittedly sketchy background, we may 
define our problem briefly as follows. Here is an area 
with vast natural resources, a healthful climate, poten 
tially valuable forests, acres of potentially fertile land, 
numbers of commercially valuable minerals, water in 
abundance, a fine race of people; but an area character- 
ized by low income and little opportunity, plagued by 
floods in the spring and low water in the summer, an 
area losing its population increase by the hundreds of 
thousands, an area losing its soil. 

Now what plan of attack was suggested? On April 10, 
1933, President Roosevelt proposed that Congress 
create a Tennessee Valley Authority, a corporation 
clothed with the power of government but possessed of 
the flexibility and initiative of a private enterprise. In 
line with the President's proposal, the TVA was created 
by Congress in 1933. The legislation under which it 
operates contemplated not only the integrated control 
4 the Tennessee River and its tributaries, but the use of 
this control to accomplish a number of objectives. In 
addition to the aims of navigation, flood control, agri- 
cultural and industrial development, and the national 
defense, the legislation directed the Authority to make 
demonstrations and surveys looking toward legislation 
that would further the proper use, conservation, and 
development of the natural resources of the drainage 
basin and adjoining territory materially affected by the 
development, and to provide for the general welfare of 
the citizens rhis legislation also authorized the de- 
velopment of electric power and the transmission and sale 
of such of it as might not be needed for government 
purposes. It is significant that the entire development 
was directed toward the general welfare of the people. 

Before proceeding with a description of the work of 
the TVA, it seems important that we understand just how 





this agency operates. While a part of the federal gv very. 
ment, it is locally administered, and within the frame wor, 
of national policies is responsive to the desires and wishes 
of the people most directly affected by its work. Thi 
matter of administration is one of the most important 
aspects of the entire program. 

Before it began any important work, the Authority 
had to make a number of basic decisions. One of the 
important early ones was that it would do its own engi. 
neering and construction; another was that the same 
wholesale power rate would apply wherever it sold power 

Another important early decision had to do with 
fertilizer experimentation. The plants at Muscle Shoals 
had originally been designed to manufacture nitrates for 
explosives in wartime, and it was anticipated that they 
might be used to make fertilizer in peacetime. The legisla. 
tion creating the TVA specifically authorized their adap. 
tation to improve and cheapen fertilizer production. 

Plants require a dozen or more nutrient elements for 
their normal growth and development, but with the 
exception of nitrogen, phosphorus, potassium, and cal- 
cium, these elements are present in most soils or in air 
and water in sufficient quantities for plant needs. TVA 
officials, in consultation with state and federal agricultural 
authorities, considered the possibility of working with 
these four needed plant nutrients. In spite of the in- 
heritance of a nitrate plant, they decided against nitro 
gen, because most farmers should get the bulk of their 
nitrogen out of the air, with legumes. The decision went 
against potassium also, as there are many times as much 
potassium in the soil as phosphorus or even nitrogen 
Moreover, it is produced at several mines in this country 
Lime never posed a problem. It is needed greatly as 
a conditioner for acid soils, but it can be applied effe 
tively as ground limestone, a common rock. 

Phosphorus remained. Most soils need it. With 
lime, it is recognized as the key to a lasting agriculture 
for phosphate and lime make legumes grow and legumes 
take nitrogen out of the air. Thus a pound of phos 
phorus may be responsible for the fixation of six pounds 
of nitrogen. At present phosphate mining operations 
are practically confined to Florida and Tennessee, wher 
about one-third of the world’s output is produced. Most 
of our known phosphate deposits, perhaps 95%, are ir 
publicly owned lands in Utah, Wyoming, Montana, and 
Idaho—beyond the reach of the great majority of Amen 
can farmers under present systems of processing. 


TVA RESEARCH DEVELOPED A REFINING PROCESS ! 
CAROLINA KAOLINS 
Ceramic Laboratory, Where This View Was Taken, Is 
ated by the U.S. Bureau of Mines 
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ary phosphate fertilizer contains such a relatively 
ercentage of available plant food that bagging, 
and handling charges make its cost on the land 
that the farmer has been unable to buy as much 
eeds. Since phosphate is necessary to the suc- 
erowing of legumes, this meant that the farmer 
«o unable to secure a sufficient quantity of nitrates. 
these reasons the TVA Board of Directors decided 
could render no greater service to the land and 
ple than by carrying on research looking toward 
roduction of more concentrated and cheaper phos- 
ind toward the economical and effective applica- 
such products to the land under practical farming 


ons 
PHOSPHATE MANUFACTURE AT MUSCLE SHOALS 


fhe processes that have been improved and developed 

Muscle Shoals for the production of phosphates in- 

e detailed achievements in chemistry and engi- 
eering. These developments, which are covered by 
more than three dozen patents, go through three stages 
, laboratory stage; a pilot plant stage, in which suf- 
ficient quantities of new materials are produced for 
tests by experiment stations under controlled conditions; 
i! commercial-sized stage, in which products that 
have proved themselves by experiment station tests are 
produced in full-sized equipment and tried out to 
letermine how they can be fitted into actual farming 
systems 

[wo processes for making phosphatic fertilizer are 
being operated in the last stage of development. One 
produces a material that contains 45% of available 
plant food, and the other a product containing 65%. 
[he latter is more concentrated than any phosphate 
hitherto used by farmers. The commonly used product 
ntains 16°) phosphate. 

lhe U.S. Department of Agriculture and state agricul 
tural colleges have taken up the testing of TVA experi 
mental fertilizers in 46 of the 48 states. In 20 of these, 
rganizations of farmers are carrying on practical farm 
test-demonstrations with Extension Service guidance. 
[here are more than 27,000 such test-demonstration 
farms, covering 4,500,000 acres. With the guidance of 
unty agents, the demonstration farmers lay out a 
five-year program to revise their farming in the interest 
soil and water conservation. The Authority sup- 
hes, f.o.b. Muscle Shoals, the phosphate needed for 





je Sas 
\ We.L.-EQuiprep CaBIN IN NorRIS PARK 
Acre Recreation Area near Norris Dam, Developed by 
Park Service and CCC in Cooperation with TVA, Counts 
ng and Horseback Riding Among Its Attractions 
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FARMERS—BoTH MEN AND WoMEN—MEET To Discuss 
MUTUAL PROBLEMS 


This Regular Monthly Gathering in Wheat Community, Roane 
County, Tenn., Typifies the Cooperative and Inquiring Spirit 
That Is Improving Farming Methods and 
Conditions in the Valley 


the changes, while the farmers pay all other costs. This 
phosphate is applied only to water and soil-holding sod 
crops, not to erosion-producing row crops such as corn, 
cotton, and tobacco. 

As a result of the cooperative efforts of the CCC, the 
TVA, and individual farmers, approximately 100,000,000 
trees have been planted on some 70,000 acres of badly 
eroded land, abandoned for agriculture, while an ad 
ditional 30,000 acres have received erosion-control 
treatment without tree planting. Cooperative agree 
ments on forest-fire control measures are also being 
consummated. 

In cooperation with local and federal planning agencies, 
the Authority has helped in formulating progressive 
legislation adopted by the Valley states, and has worked 
with the Bureau of Public Roads and the states in long 
range highway planning. Social and economic conse 
quences of land purchases, dam and reservoir con 
struction, cheap power, and other of the related ac 
tivities of the Authority that have an effect on people, 
have been studied. 

Interesting work also has been done in investigating 
and promoting the wider and better use of electric power 
for agriculture, and in demonstrating its use for smaller 
local industries. Kaolins of various types have long 
been used for coarse pottery in the Tennessee Valley, 
but the American kaolins have been neglected for fine 
dinnerware, because no effective refining method was 
known for them. Having an interest in promoting 
the wider use of these local materials, so as to build a 
base for increased purchasing power in the region and 
to open a direct market for electricity in the manui/ac 
ture of fine porcelain, the Authority established a ce 
ramic laboratory at Norris. This laboratory, over a 
period of three years, worked out a refining process for 
American kaolins. It has also been successful in the 
development of new techniques in manufacture, and 
it seems certain that the processes developed will cause 
the American kaolins to be substituted for the English 
ones now imported. As a result, two modern com 
mercial refineries have been built by private companies 
and are processing the domestic kaolin 

The use of the electric furnace to produce tempera 
tures above the melting point of metallic alloys is new 
in America, and the laboratory has had to develop 
special methods and materials. The results have 
aroused a keen interest among executives and engineers 
in the electric manufacturing field. The laboratory now 
is operated by the Bureau of Mines, which is studying 
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the processing of other non-metallic and metallic min- 
erals. 

A great amount of other research has been done, largely 
in cooperation with the Valley agricultural experiment 
stations and engineering colleges. This cooperative 
policy has resulted in many times multiplying the amount 
of work that it has been possible to do in so short a 
time. Developments resulting from this research con- 
stitute an integral part of the Authority’s major ac- 





ELectriciry COMES TO RURAL MISSISSIPPI 
A Farm Home near Dennis, Miss., After the Installation of Modern 
Electrical Equipment Caused the Farmer to Take New Pride in 
His Home and Repair and Paint It 


tivities. It has been shown that the fall grain and 
lespedeza cropping system is an important means where- 
by private landowners can carry out their part of the 
soil and water conservation program. Under this 
system, savings of 50 to 100 lb of nitrogen per acre are 
obtained, plus a cash income of $15 to $20 per acre for the 
grain. But no suitable low-cost equipment has been on 
the market to plant fall grains in hard lespedeza soil 
on hillside land. The Authority has designed and 
developed a hillside seed and fertilizer distributor which 
permits the small farmer to seed fall grain in alternate 
strips on legume or grass sod. This distributor is now 
being produced by a Southern manufacturer, priced at 
less than $25. 


OTHER LITTLE-KNOWN ACTIVITIES OF THE AUTHORITY 


The Authority, in cooperation with state colleges, 
has developed an electric hay dryer that should cost 
from $300 to $400, which is many times less the cost of 
the large commercial dryers. Threshers, feed grinders, 
and seed harvesting attachments for mowing machines 
also have been developed. Machinery and processes 
have been developed and installed in four cotton-seed-oil 
extracting mills which, if installed in all mills, would add 
$3,000,000 per year to the value of the nation’s cotton 
crop. The Authority has also, in cooperation with the 
Tennessee Engineering Experiment Station, done con- 
siderable work in the field of quick-freezing of small 
fruits and vegetables. Other experiments have been 
carried on in the fields of rural refrigeration, electrical 
soil heating, development of small brooders, and of many 
other devices that can be used by the small farmer. 

One of the most significant opportunities for the Au- 
thority to contribute toward the economic improvement 
of the Valley's inhabitants occurred in relocating families 
whose property was affected by TVA reservoirs. During 
the process of removal, the Authority enlists the aid of 
local agencies in an attempt to improve the economic 
condition of these people by helping them to relocate 
on comparable or better lands. 

Another of the little-known activities of the Authority 
has been the construction, through cooperation with the 
CCC and the National Park Service, of two demonstra- 


VoL. 10, Noe 


tion parks on the shore of Norris Lake. Out of the 
Authority's experience with these have come relation. 
ships resulting in the construction of several other State 
parks, by the National Park Service, to be operated by 
the states. ; 

Still another interesting development, which has 
resulted from the Authority’s construction program, has 
been the formulation and adoption of an employee 
relationship policy. This policy, growing out of cop. 
ferences between management and employee representa. 
tives, recognizes the rights of the employees to organize 
affiliate as they choose, designate representatives, and 
bargain collectively with the management of the Author. 
ity. Grievances can be brought to light and examined 
fairly, and provision is made for conferences between 
management and representatives of the employees 
whereby major policies affecting employees may be 
decided upon. To date the policy has proved extremely 
valuable, not only in eliminating misunderstandings, 
but in securing a degree of employee morale that js 
seldom evident in any large-scale undertaking. 

It may well be asked at this point just how far the 
Authority has progressed toward accomplishing the 
results hoped for by the President when it was created 
I believe it is only fair to state that many of the objec- 
tives are of such a nature that any short-term appraisal 
would be unfair. Nevertheless, there has been definite 
progress. 

As regards flood control and navigation, while the 
system of dams and reservoirs is only half completed, 
benefits of considerable magnitude have already re 
sulted. As regards power marketing, the Authority 
is well able to dispose of all the power it can generate 
Furthermore, as a result of the Authority’s program in 
this field, retail power rates in the Tennessee Valley 
have been reduced 44%. 

In developing concentrated forms of phosphatic fer 
tilizer the Authority is focusing attention upon the 
savings inherent in such high-analysis materials and upon 
the need for greater use of phosphate if our agriculture 
is to be permanent. Farmers are instituting important 
changes in their farming as a part of the testing and 
demonstrating work. There is more liming, more 
terracing; more protection of sloping land with sod, 
especially leguminous sod crops; more production of 
feed and food at home; and altogether a better balance 
between livestock and cropping. Such basic improve 
ments are built upon and continue the long-time work 
of federal and state agencies for agricultural betterment 

An incidental result of the TVA program that may 
have far-reaching effects is recreation. The creation 
of a broad chain of lakes through this picturesque country 
is certain to add substantially to the social and econom« 
development of the area. 

Now I have tried to show the TVA as I, an engineer, 
see it. It is an agency trying to solve through its 
works the problem of low income and lack of opportunity 
in the Tennessee Valley. It seems evident to me, evel 
at this early date, that its efforts are meeting with suc- 
cess. Furthermore, it seems perfectly obvious that any 
success it may have in this section of the country will 
result in good for other sections and, in fact, for the 
country as a whole. In addition—and I feel that this 's 
of utmost importance—in this day of dictatorships and 
expressed doubts as to the survival of our democratic 
form of government, I sincerely believe that the work o! 
the Authority to date is living proof that we can analyz 
our problems, and plan and execute our attacks, i 4! 
orderly, economical, and efficient manner, within "e 
framework of democracy. 
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‘he Source of Water Derived from Wells 


Essential Factors Controlling the Response of an Aquifer to Development 


From A Paper PRESENTED BEFORE THE ARIZONA SECTION 


HIS paper discusses in a gen- 

eral way the essential factors 
that control the response of an 
aquifer to development by wells. A 
knowledge of these factors, includ- 
ing the role of time, is necessary for 
the interpretation of existing records 
of water levels, and can yield the 
only method of predicting the effect 
ground-water development in an 
area where records of long duration 
are lacking. Some of these factors 
have been long recognized but others 
have come to light in the last few 
vears, and the intensive work now 
being done in quantitative ground- 
water hydrology will doubtless still 


By Cuarves V. THEIs 


' ONTINUED increase in the use of 
ground water for municipal and 
industrial purposes, and for irrigation, 
makes more pressing the question as to 
the extent of reserves of ground water and 
the advisability and methods of regulat- 
ing its use. Proper regulation, of course, 
ts conditioned upon the ability to forecast 
with some degree of accuracy the future 
history of water levels in wells in a given 
area. Mr. Theis here gives a clear 
picture of the factors that must be taken 
into account in such forecasts, and con- 
cludes with a brief summary of recom- 
mendations for ‘‘the ideal development of 
any aquifer from the standpoint of maxt- 
mum utilization of the supply.”’ 


sist in Cuarce or Grounp-Water INVESTIGATIONS IN New Mexico, U.S. Geotocicat Survey, DepARTMENT OF THE 
Ivrertior, ALBUQUERQUE, N.Mex. (PuBLISHED WITH THE PERMISSION OF THE DirectTor oF THE GEOLOGICAL SURVEY) 


water, or by movement vertically 
or laterally from another ground- 
water body. The latter process is 
more or less an incident in the 
movement of water underground, 
and will not be discussed here. Two 
possible conditions in the recharge 
area must be considered. The po- 
tential recharge rate may be so large 
in wet seasons or cycles, or even 
uniformly, as to exceed the rate 
at which water can flow laterally 
through the aquifer. In this case 
the aquifer becomes over-full and 
available recharge is rejected. The 
water table stands at or near the 
surface in the recharge area. There 








further refine our concepts. 

lhe essential factors controlling the action of an aquifer 
ippear to be (1) the distance to, and character of, the re- 
charge; (2) the distance to the locality of natural dis- 
charge; and (3) the character of the cone of depression 
in the given aquifer. Figure 1 illustrates diagramma- 
tically the controlling factors in one type of aquifer. 


CONDITIONS OF EQUILIBRIUM IN AN AQUIFER 


All ground water of economic importance is in process 
of movement through a porous rock stratum from a 
place of intake or recharge to a place of disposal. Veloci- 
ties of a few tens or a few hundreds of feet a year are 
probably those most commonly met with in aquifers not 
affected by wells. This movement has been going on 
through a part of geologic time. It is evident that on the 
average the rate of discharge from the aquifer during 
recent geologic time has been equal to the rate of input 
into it. Comparatively small changes in the quantity of 
water in the aquifer, with accompanying changes in wa- 
ter level, may occur as the result of temporary unbalance 
between discharge by natural processes 
and recharge, but such fluctuations bal- 
ance each other over a complete season or 
climatic cycle. Under natural conditions, 
therefore, previous to development by 
wells, aquifers are in a state of approxi- 
mate dynamic equilibrium. Discharge 
by wells is thus a new discharge super- 
imposed upon a previously stable system, 
and it must be balanced by an increase in 
the recharge of the aquifer, or by a de- 
crease in the old natural discharge, or by 
loss of storage in the aquifer, or by a 





REJECTED 





may be permanent or seasonal 
springs in low places discharging the excess water, or 
there may be marshes or other areas of vegetation draw- 
ing water from the zone of saturation and transpiring the 
excess. In such a case, it is evident that if use of ground 
water by means of wells can increase the rate of under- 
ground flow from the area, more water is available to re- 
plenish the flow. More water will go underground and the 
springs will flow less, or through-flowing streams will lose 
more water, or the vegetation will become more sparse. 
On the other hand the possible rate of recharge may 
be less than the rate at which the aquifer can carry the 
water away. The rate of recharge in this case is governed 
(1) by the rate at which the water is made available 
by precipitation or by the flow of streams, or (2) by the 
rate at which water can move vertically downward 
through the soil to the water table and thus escape evapo- 
ration. In recharge areas of this latter type, none of the 
recharge is rejected by the aquifer. 
In attempting to determine where the water discharged 
by wells comes from, or, more accurately, what process 
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serves to balance the hydraulic system after the new dis- 
charge of the wells is imposed on it, this difference be- 
tween rejected recharge and unrejected recharge must 
be kept clearly in mind. If water is rejected by the 
aquifer in the recharge area under natural conditions, 
then pumping of wells may draw more water into the 
aquifer. On the other hand, no matter how great the 
normal recharge, if under natural conditions none of it 
was rejected by the aquifer, then there is no possibility of 
balancing the well discharge by increased recharge, ex- 
cept by the use of artificial processes such as water 
spreading. 

Figure 1 indicates diagrammatically the difference 
between these two conditions. Near the mountain 
border the water table is close to the surface, there is 
vegetation using ground water, and streams maintain 
their courses. This is the area of rejected recharge. A 
lowering of the water table in this zone will result in add- 
ing to the ground-water flow by decreasing the amount 
of transpiration and surface-water runoff. In the re- 
mainder of the area there is some recharge by rainfall, 
but the water table is so deep that no comparatively 
small change in its level can affect the amount of re- 
charge. No recharge is rejected here and no lowering 
of the water table by pumping will cause more water to 
seep downward to the ground-water body. 

The normal recharge of the aquifer is sometimes 
assumed to be the measure of the possible yield of the 
aquifer to wells. The theory is that if the wells take 
the recharge, then the natural discharge will be stopped. 
Under certain conditions, and especially where the wells 
are located close to the area of natural discharge, this 
may be at least approximately true, but it is recognized 
that generally wells are not able to stop all the natural 
discharge. Whether or not the natural discharge can be 
affected, or whether the recharge can be affected without 
too great a lowering of water level in the pumping area, 
depends on the conditions of flow in the aquifer. 


CONDITIONS OF FLOW IN THE AQUIFER 


Ground water flows through an aquifer according to 
the simple law enunciated by Darcy in 1856. The rate 
of flow is proportional to the pressure gradient in the 
water. Thus the flow of ground water bears a close re- 
semblance to the flow of heat by conduction in a solid, or 
the flow of electricity through solid conductors. 


Civit ENGINEERING for May s940 


Vou. 106, Nae 

Under Darcy’s law there is only one way of reducing 
the flow in the areas of natural discharge or of incr: asing 
the flow in the areas of recharge. This is by changing 
the pressure gradient or the thickness of saturation of the 
aquifer in those areas, which in turn means changing 
the height to which water levels rise in wells throughoyt 
the area between the producing wells and the areas oj 
natural recharge or discharge. This means a lowering 
of water level everywhere between the wells and the 
areas of natural discharge or recharge. In turn this 
means a reduction of storage in the aquifer and an ab. 
straction of water from it. 

There are two fundamental physical properties oj 
any aquifer which largely control the movement of water 
through it. The first is the ease with which it transmits 
the water, analogous to the thermal conductivity of g 
solid in the theory of heat, or the electrical conductivity 
of an electrical circuit. This characteristic of the aquifer 
as a whole is called the coefficient 0. transmissibility and 
is defined as the number of gallons of water that will pass 
in one day through a vertical strip of the aquifer | ft 
wide under a unit pressure graflient. 

The other important characteristic of the aquifer js 
the amount of water that will be released from storage 
when the head in the aquifer falls. This has been called 
the coefficient of storage, and is defined as the amount 
of water in cubic feet that will be released from storage 
in each vertical column of the aquifer having a base | ft 
square, when the water level falls 1 ft. For non-artesian 
aquifers the coefficient of storage is nearly identical with 
the specific yield of the material of the aquifer. For 
artesian aquifers the coefficient depends on the com 
pressibility of the aquifer or of included or stratigraphi- 
cally adjacent shaly beds and is much smaller. 


THE CONE OF DEPRESSION 


Consider a broad flat slab of a metal that has beer 
brought to a uniform temperature and one or more edges 
of which are continuously maintained at that tempera 
ture. Somewhere 
near the middle of 5 
this slab let us 
place a colder rod 
and draw off heat 
through this rod 05 
at a uniform rate. 

The temperature ~ 

of the plate inthe ~» 

vicinity of the rod 10 
will be reduced, 
and the depression 
of the temperature 
at any particular 
place will depend 
on the thermal 
conductivity of 
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‘ion in water levels, and a so-called cone of de- 
x» is formed. The shape of this cone is determined 
pally by the ease with which water flows through 
. .quifer—the coefficient of transmissibility——and by 
the efficient of storage. 
ure 2 shows the position of the water table in the 
ty of a pumped well at several times during the 
e of pumping; that is, it shows the successive shapes 
od positions assumed by the cone of depression. With 
unued pumping the cone deepens and broadens. It 
ident that the well is taking water out of storage in 
the vicinity and that as more and more water is removed 
by the well, the cone of depression affects more and more 
distant parts of the aquifer. 

On the simplifying assumption that the removal of 
water is exactly analogous to the removal of heat from 
a metal plate, an equation for the drawdowns caused by 
pumping a well may be derived. That this equation is 
essentially true is shown in Fig. 3 by the comparison of 
computed and observed drawdowns after 48 hours of 
pumping in the test made by Mr. Wenzel. The observed 
values shown are the averages of all drawdowns measured 
in all the observation wells at the given distances from 
the pumping well. Throughout most of the cone the 
difference between observed and computed values is less 
than 0.01 ft, and the maximum error is less than 0.05 ft. 

rhis formula for the cone of depression in the ideal 
homogeneous and isotropic aquifer assumed is: 


1a eae 
v= T (e u)du 


in which 
» = drawdown at any point, in ft 
F = rate of discharge of the well, in gal per min 
l = coefficient of transmissibility 
s = 1.87 rs/Tt 


y = distance between pumped well and point of ob- 
servation, in ft 
= coefficient of storage 

{ = time the well has been discharging, in days 

u = adimens.onless quantity varying between the 

limits given 

Some of the simplifying assumptions used in develop- 
ing this formula are not rigidly realized in nature. How- 
ever, the tolerance of the assumptions made appears to 
be sufficient for the purposes of this paper. 

The characteristics of this formula should be noted. 
rhe quantity represented by the definite integral has a 
value depending only on the value of the lower limit, z, 
which involves distance, time, transmissibility, and storage 
ability. This quantity in effect determines the virtual 
radius of the cone of depression. The two factors out- 
side the integral cause a variation in drawdown propor- 
tional to themselves. Specifically, the rate of pumping 
causes a proportional variation in the depth of the cone 
but does not affect its radius. The coefficient of storage, 
5, because of its relation to time, affects the rate of lateral 
spread of the cone, the rate of lateral growth being in- 
versely proportional to its value. The coefficient of 
transmissibility affects both the radius of the cone and its 
depth, the radius for any given time increasing with in- 
creasing transmissibility, and the depth being inversely 
proportional to the transmissibility. The important 
general principle is that, according to the formula, which 
appears to hold except for very short periods of pumping, 
the rate of growth and the lateral extent of the cone of 
depression are independent of the rate of pumping. If 
we pump twice as hard the cone will be twice as deep at 
any point, but it will not extend to any more distant areas. 
(he disturbance in the aquifer created by the discharge 
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of the well may be likened to a wave: the amplitude 
depends on the strength of the disturbance but the rate 
of propagation depends only on the medium in which the 
wave is formed. The reservoir from which the well 
takes water is almost as closely circumscribed by time as 
it would be by any material boundary, and until sufficient 
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Fic.4. DRAWDOWN IN AN IDEAL AQuiIFER CAUSED BY CONTINUOUS 
DISCHARGE OF A WELL AT THE Rate or 100 GAL PER MIN 
(After C. V. Theis, ‘‘The Significance and Nature of the Cone 
of Depression in Ground-Water Bodies,’’ Economic Geology, 
Vol. 33, No. 8, 1938, Fig. 1, p. 896) 


time has elapsed for the cone to reach the areas of natural 
discharge and rejected recharge a new equilibrium in the 
aquifer cannot be established. 

The importance of this time effect varies with the char- 
acteristics of the aquifer and the distance from the well 
to the areas of recharge and natural discharge. An idea 
of the order of magnitude of the effect may be gained 
from Figs.4 and 5. These are drawn for an aquifer whose 
coefficient of transmissibility is 100,000 and whose coeffi- 
cient of storage or specific yield is 20%. These values are 
in the range of magnitude of the respective coefficients 
for most important non-artesian aquifers. The rate of 
pumping is 100 gal a min, or about 160 acre-ft a year. 
As the drawdown is directly proportional to the rate of 
pumping, the drawdown for any other rate of pumping 
can be readily computed. 

Figure 4 compares drawndown with time at several 
distances from the pumped well. Time is shown on a 
logarithmic scale. There is a definite time lapse after 
pumping begins before the effects are felt at any given 
distance from the well. After a period of adjustment the 
fall of the water table proceeds approximately at a 
logarithmic rate. If the aquifer is extensive areally, and 
all the water withdrawn from the well is represented by 
a loss of storage in the aquifer, the drawdown at a dis- 
tance of 1 mile from the pumped well in the first 10 years 
of pumping is over half of what it will be in 100 years. 

Figure 5 plots the same data for several times against 
the distance from the pumped well. These are profiles of 
the cone of depression, with distance expressed on a 
logarithmic scale. Through most of their extent, these 
lines on the semi-logarithmic graph are practically 
straight. Within the radii represented by the straight 
portions of these lines, the aquifer is acting essentially as 
a conduit, merely carrying the water from more distant 
areas with only insignificant additions along the way. 
The significant additions are made in the regions where 
the lines are curved. This is the part of the aquifer that 
acts largely as a reservoir. Although theoretically the 
profiles of the cone of depression are asymptotic to the 
zero line, that is, the original position of the water table, 
and never quite reach it, except at the boundaries of the 
aquifer, practically speaking the cone has a definite edge 
beyond which neither the movement of the water nor its 
quantity is affected by the well. This edge, however, 
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is constantly retreating and is not fixed, as is implied in 
some of the texts on ground-water hydrology. 

It has been said that the rate of growth of the cone is 
inversely proportional to the coefficient of storage. This 
point is of importance to the present discussion chiefly in 
its bearing on the difference between artesian and non- 
artesian aquifers. In artesian aquifers the coefficient of 
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Fic. 5. DRAWDOWN FOR SAME CONDITIONS AS THOSE OF Fic. 4, 
PLoTTEep AGArnst DiIsTANCE FROM DISCHARGING WELL 
(After C. V. Theis, ‘‘The Significance and Nature of the Cone of 
Depression in Ground-Water Bodies,” Economic Geology, Vol. 33, 
No. 8, 1938, Fig. 2, p. 897) 


storage is dependent on the compressibility of the 
aquifer and probably included or adjacent shaly beds, 
and is of a magnitude only a few per cent or a fraction of 
1% of that of non-artesian aquifers. Hence the cone 
of depression in artesian aquifers grows very roughly 100 
times as fast as it does in non-artesian aquifers. Hence 
artesian aquifers, excluding the very extensive ones, are 
brought into a new equilibrium almost immediately and 
most of the effects of a new ground-water development 
are soon felt. 

After the cone of depression reaches areas of rejected 
recharge or natural discharge, it is modified by the effects 
of adding water in the former or preventing it from 
escaping in the latter. If the rate of pumping does not 
exceed the amount of water added in the recharge area 
and that prevented from escaping in the discharge area, 
the cone will eventually reach equilibrium, at least 
practically speaking. The approximate effects that oc- 
cur after the cone has reached the boundaries of the 
aquifer can be estimated by means of various mathe- 
matical analyses. The effects of discontinuous pumping 
can also be evaluated. 

In summing up this technical discussion from the stand- 
point of ground-water conservation and statutory or 
other regulation to that end, the following points should 
be emphasized: 

|. All water discharged by wells is balanced by a loss 
of water somewhere. 

2. This loss is always to some extent and in many 
cases largely from storage in the aquifer. Some ground 
water is always mined. The reservoir from which the 
water is taken is in effect bounded by time and by the 
structure of the aquifer as well as by material boundaries. 
The amount of water removed from any area is propor- 
tional to the drawdown, which in turn is proportional to 
the rate of pumping. Therefore, too great concentra- 
tion of pumping in any area is to be discouraged and a 
uniform areal distribution of development over the area 
where the water is shallow should be encouraged, so far 
as is consistent with soil and marketing or other economic 
conditions. 

3. After sufficient time has elapsed for the cone to 
reach the area of recharge, further discharge by wells will 
be made up at least in part by an increase in the re- 
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charge if previously there has been rejected recharge. 
If the recharge was previously rejected through trans. 
piration from non-beneficial vegetation, no economic Joss 
is suffered. If the recharge was rejected through springs 
or refusal of the aquifer to absorb surface waters, rights 
to these surface waters may be injured. 

4. Again, after sufficient time has elapsed for the cone 
to reach the areas of natural discharge, further discharge 
by wells will be made up in part by a diminution in the 
natural discharge. If this natural discharge fed surface 
streams, prior rights to the surface water may be injured, 

5. In most artesian aquifers—excluding very exten. 
sive ones, such as the Dakota sandstone—iittle of the 
water is taken from storage. In these aquifers, because 
the cones of depression spread with great rapidity, each 
well in a short time has its maximum effect on the whole 
aquifer and obtains most of its water by increase of re- 
charge or decrease of natural discharge. Such an artesian 
basin can be treated as a unit, as is done in the New 
Mexico ground-water law, and the laws of some other 
western states that follow this law. In large non-artesiay 
aquifers, where pumping is done*at great distances from 
the localities of intake or outlet, however, the effects of 
each well are for a considerable time confined to a rather 
small radius and the water is taken from storage in the 
vicinity of the well. Hence these large ground-water 
bodies cannot be considered a unit in utilizing the ground 
water. Proper conservation measures will consider such 
large aquifers to be made up of smaller units, and will 
attempt to limit the development in each unit. Such 
procedure would also be advisable, although not as 
necessary, in an artesian aquifer. 

6. The ideal development of any aquifer from the 
standpoint of the maximum utilization of the supply 
would follow these points: 

(a) The pumps should be placed as close as economi- 
cally possible to areas of rejected recharge or natural dis- 
charge where ground water is being lost by evaporation 
or transpiration by non-productive vegetation, or where 
the surface water fed by, or rejected by, the ground 
water cannot be used. By so doing this lost water would 
be utilized by the pumps with a minimum lowering of the 
water level in the aquifer. 

(b) In areas remote from zones of natural discharge or 
rejected recharge, the pumps should be spaced as uni- 
formly as possible throughout the available area. By 
so doing the lowering of the water level in any one place 
would be held to a minimum and hence the life of the 
development would be extended. 

(c) The amount of pumping in any one locality would 
be limited. For non-artesian aquifers with a compara 
tively small areal extent and for most artesian aquifers, 
there is a perennial safe yield equivalent to the amount 
of rejected recharge and natural discharge it is feasible to 
utilize. If this amount is not exceeded, the water levels 
will finally reach an equilibrium stage. If it is exceeded, 
water levels will continue to decline. . 

In localities developing water from non-artesial 
aquifers and remote from areas of rejected recharge or 
natural discharge, the condition of equilibrium connotea 
by the concept of perennial safe yield may never be 
reached in the predictable future and the water used may 
all be taken from storage. If pumping in such a locality 1s 
at a rate that will result in the course of ten years 1 @ 
lowering of water level to a depth from which it 1s not 
feasible to pump, pumping at half this rate would not 
cause the same lowering in 100 years. Provided there 1s ne 
interference by pumping from other wells, in the long Tu" 
much more water could be taken from the aquifer at less 


expense. 
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The Port of New York—Improvement 
by the City 


By J. A. MeeHan 


MEMBER AMERICAN Society or Civit ENGINEERS 
Actinc Curer ENGIneer, DeparTMENT or Docks, New York, N.Y. 


ANY unique problems are A JEW York City’s insular position available for commerce on the North 
presented in the develop- 4 brings it peculiar problems as a_ River waterfront of Manhattan be- 
ment of the Port of New port, such as the necessity for rail-borne tween the Battery and West 59th 


A glance at a map of the freight to hurdle the obstacle of the Hud- Street, and also maintain car-float 
(Fig. 1) will disclose the ex- son River. Collaborating with shippers, bridges at four locations between 


stence of a continuous waterway (he city authorities have developed a West 23d Street and West 42d 


which divides the port into two _ special shape of pier, relatively narrow, Street. Within this zone the upland 


ts. For purposes of discussion, but meeting all requirements, particu- immediately adjoining the water- 


wing 
is ying 


we may consider the easterly part J/arly that of self-sustaining economy. front is used almost exclusively for 
in the State of New York Typical construction consists of a steel railroad yards. Any method of get- 
| the westerly part as in New superstructure, with concrete floors, sup- ting goods from the railroad termi- 
rsey. This waterway is made up ported on wooden pile bents. More re- nals on the mainland on the Jersey 


\mbrose and Gedney channels cently, in addition to problems of com-_ side of the river that will eliminate 
eading in from the Atlantic Ocean, merce by sea, the city has recognized and_ or even reduce the number of car 
Lower Bay, the Narrows, the met the needs of air traffic. The paper floats, float bridges and ferries, with- 


}/} 


vesterly side of the Hudson River 
ilmost entirely occupied by railroad terminals with 


their classification yards, serving the entire port. On 
the opposite side we find the waterfront intensively used 
for steamship docks. Because of these conditions, almost 
two-thirds of the freight entering the harbor by ship and 
rail is ferried across the river, necessitating the use of a 
vreat many car floats, lighters, and barges. In addition 
the railroads are operating ferry services back and forth 


ross the river for the convenience of thousands of com- 


Al 


muters and for the handling of motor vehicles. The co- 


rdination of all these facilities is the main problem in the 
levelopment of this port——a problem long recognized and 
ow the subject of much research 
nd study in an effort to solve it. 
‘i the twelve railroads enter- 

g the port, only three connect 
lirectly with any of the boroughs 
the city, and only one, the 
Baltimore and Ohio on Staten 
island, connects with the ten rail- 


; 


Hudson River which transport a 
ery large percentage of the 

ireight carried to and from the 
irbor by rail. Even if the sug- 

gested tunnel from Greenville to 
Bay Ridge were built to serve 
the Brooklyn and Queens water- 
ront by means of a belt railroad 
ting the railroads on the 

‘ew jersey shore, and if a belt 
re added to connect the 

ar railroad terminals along 

tl oklyn shore now served 
float, the problem of Man- 


pper Bay, and the Hudson River. ts one of a series on this port, originally out further increasing the cost of 
it should also be noted that the presented before the Waterways Division handling, will be welcome indeed. 
waterfront property along the atthe Annual Meeting in January. The present ferry slips and the 


tunnels crossing the river fix the 
limits within which it is possible to make new im- 
provements. Studies for the modernization of this stretch 
of waterfront are now in progress. 

With all admiration for the fine piers of Baltimore, 
Philadelphia, and Boston—-with their great widths, de 
pressed railroad tracks extending out their full length, 
and classification yards behind—which provide an ex 
cellent solution of their problem for the speedy, efficient, 
and economical handling of goods, we feel that the prob- 
lem in New York is different, and that what serves those 
cities so well would not serve at all for the Hudson River. 
Most visitors to these transatlantic steamship piers 





att Island, the commercial 
and incial center of the port, SoME OF THE WorLD’s Larcest Liners AT New TRANSATLANTIC 
‘ till remain. TERMINAL, West 46TH To 52p STREETS, MANHATTAN 

the railroads occupy From Left, Europa (German); Rex (Italian); Normandie (French 


third of the facilities 


Georgic and Berengaria (British) 
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Fic. 1 New YorkK’S METROPOLITAN Port AREA 


who are familiar with construction in other harbors, 
express surprise at the lightness of construction of the 
substructure, the narrowness of the piers as compared 
with their great length, and the lack of direct rail con- 
nections and cargo handling cranes along the sides. 

rhese apparent defects are not due to any lack of fore- 
sight on the part of the engineers and administrative 
officers of the city’s Department of Docks. For many 
years studies were made for railroad tracks along the 
marginal street, with classification yards and connections 
with the railroads on the west side of the river—by tunnel 
or a battery of float bridges located far enough to the 
north of the steamship piers to avoid any cross traffic; 
but the idea did not receive the support of the people of 
the city. The New York Central tracks on Eleventh 
Avenue and along Riverside Park were too good an 
example of the drawbacks of having a railroad running 
through a city, so that a great deal of talk about efficiency 
and economy failed to arouse any interest in the larger 
plan 


THE ECONOMICS OF PIER DESIGN IN NEW YORK 


The narrowness of the piers is not solely due to the 
judgment of the engineers of the Department of Docks. 
New York differs from most other ports in that its docks 
are financially self-sustaining, that is, the rental is 
based upon the cost of the property acquired for the im- 
provement, the cost of the physical development includ- 
ing substructure, superstructure, bulkhead wall, dredg- 
ing, and similar details, with proper allowance for de- 
preciation, obsolescence, and amortization of the bonds 
issued to finance the improvement. Even the loss of 
taxes by reason of the property’s having been taken out of 
private ownership, is taken into consideration. 

When a so-called new plan is laid out—that is, a map 
showing the outline of the piers which it is proposed to 
build in a certain section—and prospective lessees come 
in to discuss their requirements, the rentals, and other 
factors, they usually feel that both the piers and slips 
should be much wider. But when figures are prepared 
based on the additional cost of the structures, land under 


\ 


water, and bulkhead rights, these clients almost jp. 
variably conclude that the convenience and economy of 
handling cargo on wide piers with plenty of working 
space, and wide slips with ample room for ships, lighters 
and barges, is more than offset by the additional rentg 
required to carry the extra pier and slip space. 

That there is congestion on these piers when ships are 
receiving or discharging cargo must be admitted, but 
so is there congestion in any other desirable businesc 
section of Manhattan, and the degree of congestion jc 
more often than not a measure of the value of the 
neighboring property. Even if it were possible to 
build wide piers of the solid filled-in type along the 
Hudson River (and it is not possible, first because the 
War Department would not permit this type of cop. 
struction on account of the contraction of the tidal 
prism, and second, because the slips would very soon 
become a nuisance), it is doubtful that the city would be 
the gainer by such an arrangement. As I see this prob. 
lem it is better to have three piers, each leased to a 
separate steamship company, and busy most of the tim: 
with ships arriving and departing at frequent intervals, 
than to have the same three piers, or two occupying the 
space of the three, leased to one company and busy 
half of the time; even though the rental received is the 
same. 

Of course we have tried to obtain a maximum oj 
berthing accommodation from a given length of bulk 
head; but we have also tried to avoid the sacrifice oj 
necessary slip or pier width, having in mind that the 
purpose of these piers is to provide a safe berth for the 
largest liners, and a pier of sufficient width to discharge 
and take on passengers and cargo, rather than in any 
sense to act as a warehouse. We feel that with piers 
1,100 ft long and 150 ft wide, and with slips of 350 t 
100 ft wide, we have solved our problem. There will 
be changes, of course—minor changes in widths of piers 
and slips; radical changes, perhaps, in the materials 
of the substructures—but we think that the general dé 
sign will remain about as it is for a long time. 

One of the major functions of the Department 
Docks is to maintain the position of the waterfront cor 
tinually in advance of ship building and industrial de 
velopments. A comparison of the new plans for pic 
construction adopted and carried to completion sinc 
1871, with the records of steamship development 
since then, will show that in every instance the new 
facility was ready prior to the arrival of the new ship. 

While all-concrete construction has been used t 
some extent, as in the design of dumping platforms tor 
the Department of Sanitation, which are subject to mor 
than usual fire hazard, and in the design of the pier al 
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Jamaica Bay, yet in the design of the large 
ip piers along the Hudson River wood piles 
en used almost exclusively. The reasons for 
rapidity and economy of construction and re- 
mbined with the useful life of the pier. 

s been our experience that wood piles will last 
venty to thirty years, after which time they can 

ff at about a foot above low water and posted 

h capped. They are then in good condition for 
twenty years. This work can be done without 
jsturbing the shed or pile caps. At the end of fifty 
: is not likely that the pier, even if in good condi- 
vill bring sufficient rental to justify its existence; 
it will probably have to make way for some new 


TC 
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RESEARCH ON MARINE BORERS UNDER WAY 


While on the subject of pile foundations, I want to 


refer briefly to the fact that the City of New York has 
spent millions of dollars on sewage disposal works and 


; planning to expend many more during the next fifteen 
ears to complete its program. Up to the present time, 
he harbor of New York has been almost entirely free 
rom attack by teridinidae, limnoria, and other marine 
rers, and apparently the cause of our immunity has 
wen the pollution and sewage in the tidal streams. It 
s expected that the completion of the sanitary program 
will result in eliminating practically all the pollution now 
sused by sewage. What effect this will have on 


to determine at this time. For some time past, the De- 
partment of Docks has been carrying on observations 


und research with a view to determining the present 
situation and to obtaining data on which to base an 
ntelligent conclusion. 

\ program of modernization, carried out in progressive 
stages, So as not to destroy existing suitable accommoda- 


tions, has been inaugurated by the Department of Docks. 


ver a period of years twenty old structures along the 


east shore of the Hudson have been replaced by bulk- 


heads and eleven new piers. In addition, the new trans- 
itlantic terminal between West 46th Street and West 
j2d Street, consisting of four large and long (1,100 ft) 


piers has been built at a cost of about 16 million dollars. 


(hese are for the accommodation of the de luxe super- 
liners of the French, Cunard, and Italian lines. Various 
ther sections of the New York waterfront were also 
improved under this program. Prior to the design and 


construction of our modern piers, conferences are held 


with representatives of the companies that are to use 
them, to work out details as to pier length, width, type 
of building, and equipment. 

Ot special interest to engineers is the type of pier 
generally favored by the City of New York for the 
large transatlantic liners which berth along the Hudson 
River—and the reasons for preferring such design and 
construction over others that have been suggested. 
(he standard type of pier consists of a heavy reinforced- 
concrete deck designed to carry a load of 500 lb per sq 
itand generally 10 in. thick; supported by timber caps 
spaced 10 ft on centers, in turn carried on pile rows 
likewise spaced 10 ft on centers. The piles are driven 
to such penetration as to produce a bearing capacity of 


) tons. The bottom is explored in advance of any 
onstruction work, by means of soundings, test piles, 
and borings to ascertain the length of the piles required. 
-nderneath, the pier is divided into sections of 120 to 140 


' oncrete fire walls running transversely and ex- 
‘ending trom low water to the under side of the concrete 
ch is construction considerably reduces the fire 
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hazard. Concrete footings for the columns of the super- 
structure are carried to low water, where they are sup- 
ported on clusters of piles properly capped. 

The superstructure is usually a two-story building 
consisting of four-column steel bents, spaced 20 ft on 
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centers with heavy steel framing and with a concrete 
deck as the second floor to carry a live load of 300 to 
400 Ib per sq ft. The sides of both floors are fitted with 
heavy two-section turnover doors, also with special 
doors and wharf-drops where conditions require. On 
the inshore or front portion is the “bulkhead shed,”’ 
laid out to provide passenger waiting rooms, offices. 
boiler rooms, and rooms for electric equipment, switch- 
boards, and other appliances. The front and sides of 
the buildings are of steel frame with brick, limestone, or 
terra cotta facades, modern in design and suitable for 
ship terminals. 


WATER SUPPLY EQUIPMENT AN IMPORTANT ITEM 


In a big steamship terminal the water supply equip- 
ment is no small item. Mains of sufficient size must be 
provided to supply water to sprinkler system, standpipe 
system, and also to all offices. Last but not least, they 
must supply fresh water for the ships—particularly for 
boiler use. Thus the water mains in the larger piers 
are designed to deliver 4,000 gal per min at the extreme 
end of the pier. Water tanks of a ship such as the 
Normandie hold about 1,000,000 gal, and enough ship 
manifolds are provided to fill the tanks in a few hours. 

Modern terminals are provided with passenger eleva- 
tors and escalators in addition to stairways for the 
rapid movement of passengers on days of sailings and 
arrivals; also with baggage conveyors, gravity chutes, 
freight elevators, and other equipment for the quick 
discharge of freight. They all have automatic sprinkler 
systems, fire alarm systems, and other means to protect 
against fire hazard—with a resulting reduction in in- 
surance rates, on both buildings and cargoes. 

Dependent on the needs of the lessee company, the 
light and power layouts will of course vary. On some 
piers the supply feeder system consists of twenty-six 
700,000 circular mil wires from transformers which 
terminate at the switchboard, from which a network of 
feeders carry current to the lighting circuits as well as 
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to all power equipment. The modern terminals are 
equipped with oil-burning systems to heat all the nu- 
merous Offices and waiting rooms toa temperature of 70 F. 
Iwo boilers of sufficient capacity are generally installed; 
in milder weather only one boiler is in operation. The 
heavy oil used in the boiler is stored in large under- 
ground tanks of 7,500-gal capacity. Oil may be sup- 
plied either from a barge through a special feed line or 
from the land side by tank trucks. Incinerators are 
also installed on the piers so that refuse and garbage 
from the ships and piers can be quickly disposed of. 
Sometimes the question is asked why we do not build 
masonry piers and sheds, or multiple-story buildings. 
Experience shows that such structures are not economi- 
cal. Because of changing commercial conditions, they 
become obsolete before their investment can be 
amortized. Steamship companies will avoid using a 
masonry pier if suitable accommodations can be had at 
a pile pier, because of possible damage to their vessels. 
Pier | on the North River, a stone arch pier, is an ex- 
ample. The bottom conditions obtaining along the 
waterfront make the cost of such construction pro- 
hibitive. 
GROWING IMPORTANCE OF AIR TRANSPORTATION 


In any study for the development of the port, it is 
most important to make a complete analysis of all the 
methods of transportation. Heretofore such analyses 
were confined almost solely to operations by ship and 
rail. Today, another form of transportation has 
reached such a stage of development that it warrants 
serious consideration. I refer to the operation of regu- 
lar scheduled air transports in and out of the airports of 
the metropolitan area. 

There is ample evidence of the great strides being 
made in this industry. In 1934 the air-line companies 
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operating 417 planes in the United States carried almost 
half a million passengers, and in doing so flew more than 
180 million passenger miles. During 1939, these com- 
panies, using 283 planes, carried more than a million and 
a half passengers and probably flew more than 600 
million passenger miles. The increased capacity of the 
modern plane accounts for the reduced number of 
planes in service. 

During the month of December 1939, more than a 
hundred transport planes arrived at, and more than a 
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RING for May 1940 ¥ 
hundred departed from, the New York area. fo, 
land-plane operation 76 new ships have been ordered, 37 
of which will be in operation in 1940 and the remaining 
39 in 1941. The capacity of these new planes—j 
passengers plus 5 in the crew—is about double that o; 
those now in service, and their cruising speed wil] hy. 
about 30 miles an hour faster. 

During 1936 all the steamers operating in and out oj 
the Port of New York carried 151,397 first-class and cabjy 
passengers. During the same year, the American Air. 
lines carried in and out of New York 127,850 passengers 
and the total for all the air lines operating out of New 
York was 303,891 passengers, almost exactly double 
the steamship figures. 

Surprising as it may seem, modern transport planes 
are capable of carrying the U.S. mail at a lower cost per 
ton mile than is now being paid for surface transportation 
In the 11 days immediately preceding the Christmas 
holidays of 1939, seventy-five tons of air mail was flowy 
from the New York area. I do not have the figures for 
air-express shipments. 

The Pan American Airways"Company is now operat. 
ing five transatlantic ships from the east coast, making 
trips to Bermuda, Horta in the Azores, and Lisbon. 
Portugal. Operations from New York commenced the 
first Sunday in April with four “clippers’’ in and out 
each week, and the company is planning on placing 
six new ships in this service. The flight to Bermuda js 
made in about five hours, the ship carrying about (i) 
passengers and a crew of 11. The transatlantic crossing 
is made in about 32 hours with about 25 passengers 
During operations in 1939, a hundred round trips wer 
made, aside from many survey flights, and the com- 
pany transported about 1,800 passengers to Europe and 
about 5,000 to Bermuda, in addition to 56,000 Ib of 
European mail. 

It must be quite evident that transportation by air in 
the near future will offer real competition to first-class 
transportation by ship and rail. This factor must be 
given serious thought, along with the other complexities 
of such a huge organism as the Port of New York, in an) 
study for future unified development. 
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matin Static Tests of Riveted Joints 
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doubk HE literature on riveted joints | ping citing the main American research was done. It enables all 
7 s extensive, and reaches back < tests, Mr. Jones describes signifi- the data on any problems connected 

planes many years. Engineers of cant structural actions in steel joints, with static rivet testing to be located. 

Dost per many countries have contributed, such as the increase in rivet strength due In what follows references to the 

rtation and those in the ship-building indus- 0 heating and driving, and the effects of foregoing literature will be made by 

ristmas try more than those in the structural friction of the component parts. What- number. No complete résumé is 

s flow: field. In very recent years the ever the load distribution among the contemplated, but rather an attempt 

ures for British Steel Structures Research rivets at the start, it tends to equalize at to outline the governing facts which 
Committee has been attacking the point of failure. Most consistent these and other published reports 

operat structural research anew, with an and accurate stress values for shear result bring out. 

making intensity and a concentration of from joints in double shear. A working The act of heating and driving a 

Lisbor effort that we Americans have not value of 40,000 lb is warranted for rivet raises its yield point and its 

ced the approached, and has included some ‘‘enclosed bearing.” The paper con- ultimate strength. Our standard 

ind out fundamental studies of riveted cludes with suggestions for taking care _ rivet steel has a specified minimum 

placing ‘oints of end punching and for utilizing high-yield point of 85%, and a specified 

nuda is In America the principal test strength rivets for connecting high- minimum ultimate tensile strength 

out i programs that must be taken into strength steel. A similar review covering of 87%, respectively, of those of 

‘Tossing account in appraising our knowl- fatigue in riveted joints willappear ina standard plates and shapes. But 

sengers edge and our specifications are: following issue of ‘Civil Engineering.’ if hot-driven, removed from the 

DS wer ‘Tests of Riveted Joints,’ by work, and tested in tension, rivets 

e con the American Railway Engineering and Maintenance of will be up to 100% in yield point and 97% in ultimate 

ype an Way Association (Proceedings of the Association, Vol. 6, strength. Therefore, rivets should not be thought of 

) Ib 905, page 272). Incidentally, this volume contains an as being softer than the material they join. They are 
interesting history of bridge design practice and specifica- made just enough softer initially so that after fabrica- 

y air ir tions in the nineteenth century. tion they will be as strong as the plates. 

st-class 2. “Tests of Nickel-Steel Riveted Joints,” for the st iat) 

rust be Quebec Bridge Commission (Bulletin No. 49, University VIBLD FLENS SEeeure 

lexities f Illinois Experiment Station, 1911). Obviously the wording of most specifications, that 

in at 3. Tests of carbon steel joints by E. L. Gayhart  ‘‘rivets shall fill the holes,’’ must be taken with a grain of 
Transactions of the Society of Naval Architects and _ salt. A rivet will fill its hole while it is being driven and 





is still red hot; in cooling it must shrink slightly in di- 
Also, as it cools down to a few hundred degrees 


Marine Engineers, Vol. 34, 1926, page 55). 

i. Tests of the bearing value of carbon steel rivets, re 
ported by Jonathan Jones to the American 
Institute of Steel Construction, 1935. 
While circulated to some extent, these 
tests have not been published; a copy is 
being filed with the Society. 

5. “Tension Tests of Large Riveted 
Joints,’ by Davis, Woodruff, and Davis 
PROCEEDINGS, Am. Soc. C.E., May 1939). 
his investigation overshadows all prev- 
lous ones in size of members tested and 
variety of problems considered. 

6. Report to American Society of Test- 
ing Materials, by its Section on High- 
lensile Rivet Steel, 1938. This report, a 
opy ol which is being filed with the So- 
iety, deals only with one type (silico- 
ese) of high-strength rivet. Com- 

data on other compositions are 
expected to be available later. 

There is, in addition, a comprehensive 
bibliography entitled “Critical Review of 
ne rature on Riveted Joints,” by 


ameter. 
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ce as 7 Jonge, M. Am. Soc. C.E., which FAILED SPECIMENS FROM SPECIAL TESTS OF BEARING VALUE OF RIVETS BY 
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Tension Cnorps ror A Truss BripGe BEING FABRICATED 
Notre GREAT NUMBER OF RIveTs 


Fahrenheit and begins to pick up tensile strength, and as 
its effort to contract in length is frustrated by the material 
into which it has been driven, it will attain a tensile stress 
approximating its yield point, producing a clamping or 
frictional effect upon the plates. 

Cherefore the joint shear tests in which extensometer 
measurements have been taken follow an understandable 
pattern. At first the stress-strain curve is straight and 
steep, representing the unbroken frictional resistance. 
Then comes a jog in the line, as the friction is broken, 
the small clearances are taken up, and the rivets begin 
to bear against the sides of their holes. Again the stress 
strain curve becomes straight, and steep, as the materials 
work elastically under the shearing and bearing forces. 
Chen there comes a break, more or less a knee, as some 
thing in the joint begins to flow, and thenceforeward 
there is a constantly increasing flatness of the line, or in- 
crease of strain-stress ratio, until failure occurs. In 
other words, the stress-strain curve of a riveted joint looks 
like that of any piece of structural steel, except for the 
early and temporary break at the point where friction is 
overcome 

Often the upper or true joint yield point is not clearly 
defined, and may have to be scaled off by drawing a tan 
gent line at an arbitrarily chosen slope, as is done with 
any steel that has no well-defined “drop of beam.”’ 
However, according to the Davis-Woodruff- Davis report, 
previously referred to, this joint yield point is at 57 to 
75% of the joint’s ultimate strength. In my opinion 
that is all we need to know about it. If customary fac- 
tors of safety are used, based upon the ultimate strength, 
there will be about the same factor of safety with respect 
to the yield strength of the joint as with respect to that 
of the main material. Therefore it is good policy to 
emphasize the ultimate joint strength, which is a definite 
unmistakable value, subject to no arbitrary or even 
highly painstaking determination. 


DISTRIBUTION OF LOAD OVER RIVETS 


Because a joint has an elastic range, theoretical studies 
have been made, by principles of elastic action, of the 
distribution of the total load over its several, or many, 
rivets. These studies indicate that the end rivets, in a 
joint having three or more in line, must carry far more 
load than any of the intermediate ones. Test measure- 
ments, such as those reported in Reference 5, roughly 
confirm this. This paper further suggests, however, 
that this maldistribution irons out as the joint enters its 
plastic range, and that at failure the rivets are under 
practically equal loads. If it is the rivets that fail, few 
and usually none fail before the entire group lets go. The 
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authors recommend that designers regard all rivets in g 
joint as carrying equal loads. This, as C. F. Goodrich 
M. Am. Soc. C.E., points out (PROCEEDINGS for Septem. 
ber 1939, page 1292) “‘is a very reassuring conclusion ang 
inspires further confidence in large riveted joints.’ 

In this connection, without seeming to condon poor 
work, and speaking particularly be it remembered, of 
non-reversing joints, I would decry the over-emphasjs 
that is laid on tightness of rivets. Refined methods are 
sometimes used to detect the slightest so-called ‘jar’ jp 
heads. Now many shop tests have proved, by secti ming 
of rivets which tap with or without a “‘jar,’’ that there 
is no fixed relation between this “jar’’ and the filling of 
the hole. There is no criterion that will tell how a re 
spectably driven rivet fills its hole, except to take it oyt 
and measure it. 

The theory of insistence on tap-tightness is presum 
ably this: that since the load is first carried by friction, 
any rivet which does not contribute friction is throwing 
off load onto its neighbors. Suppose it does. In th, 
early loading stages, where friction still exists, theory and 
tests have shown that the end rivets carry most of the 
load—and nothing can be done about that. Before 
third of the joint capacity has been reached, all friction 
has been broken, all the rivets are in bearing, and thenc: 
forward they more and more approach equality of load 
Why do we worry about the early inequality? It bears 
no relation to the ultimate strength of the joint. Unless 
a rivet has definitely not been properly upset within the 
hole, it adds its unit share to the total static strength 
regardless of the presence of a “‘jar’’ in its head. 


STRENGTH OF RIVETS IN SHEAR 


The unit shearing strength of rivets tested in single 
shear joints is somewhat greater than that of double 
shear joints. This may be because in single-shear the 
plates bend and develop friction, or it may be because the 
rivet is put partially into tension by this distortion of the 
plates. It is evidently better to base shearing values 
upon double-shear specimens, which are easily freed oi 
those distortion influences, and hence are more depend 
able and also somewhat lower in unit value. 

Shearing tests of undriven rivets, in a shearing block 
are no indication of the strength of rivets driven in a 
joint, because they are partially annealed in manufac 
ture, whereas the driven rivet will be considerably hard 
ened. The proper test on which to base rivet shear is 4 
double shear test, using plates thick enough to eliminate 
bearing as a factor, and applying graphite to the faying 
surfaces before riveting, so that plate friction will be 
negligible. 

Tests on joints thus made under my direction showed 
great consistency. In all, 13 different compositions were 
tested. For every composition there were 12 specimens, 
3 each of 1-rivet, 2-rivets-in-line, 4-rivets-in-line, and + 
rivets-in-a-square. For the 12 specimens of any given 
composition, the unit shearing strength per rivet for any 
one specimen varied with three exceptions not more than 
5% from the average for the 12. 

Our standard rivet steel has a specified minimum tet 
sile strength of 52,000 Ib per sq in. Driving will increase 
this to about 58,000 Ib. If shearing strength is 75% 0 
tensile, the shearing strength will be about 43,500 lb 

Direct testing of the riveted joints just mentioned 
indicates that the unit strength of the rivet in double- 
shear joints will be about 90% of the tensile strength o! 
the annealed bar, or about 45,000 Ib as a minimum 
Therefore the allowable values of 13,500 Ib in our stan® 
ard bridge specifications, and 15,000 Ib in our standaré 
building specifications, represent assured factors 0! sale“) 
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ind 3.0, respectively, or the same as in main ten 
erial (for which the respective ratios are 60,000:- 


1 nd 60,000 :20,000). 


LOWABLE STRESS ON RIVETS IN BEARING 


nce 4 opens with the statement that the rivet- 
unit stress permitted under American specifica- 
is always notably less than that under German 
itions, until the adoption of the value of 40,000 
| in. for ‘‘enclosed bearing”’ in the A.1.S.C. Speci 
s for Buildings in 1936. In that reference there 
ested 12 items, American and foreign—all I could 
it touched on allowable bearing. Neither there 
ewhere could I discover who first specified, and 


why. that the bearing value should be twice the shear. 


While this popular relationship is unfair to bearing, it 
little practical difference in bridge work. In 
work, however, it not only added unnecessary 
ut, more important, it too much restricted the ap- 
of the standard two-angle beam connections, 
r the detailing of special connections, with addi 


j 


i| web rivets, for the thinner-webbed beams, which 
Jity required nothing of the sort. 
he value of 40,000 Ib per sq in. for enclosed bearing, 


idopted in the A.I.S.C. Specification of 1936, resulted 


some special tests (Reference 4). Bearing was 


studied by varying bearing alone, keeping rivet shear and 


late tension constant. In the thinnest material tested 
et bearing reached 165,000 Ib per sq in. before joint 


vield was observed, and 204,000 Ib before failure oc 


rred. The least ratio of breaking load to permissible 
earing load of 40,000, was 3.85. In fact it seemed from 


these tests that for static loading, bearing on structural 


ets might be forgotten without reduction of the safety 


me further fact, previously overlooked, developed in 
tests just referred to—with this material the actual 


langer is not that a rivet will fail in bearing, but that it 


| punch out the end of the plate. The time-honored 
nd distance of 1'/, in. is quite radequate except where 
rcumstances prevent this end punching. In so few 
xperiments it was hardly possible to demonstrate a 
itisiactory rule for avoiding this punching weakness; 
i simple and approximate rule was evolved and added 
the A.I.5.C. Specification (Section 18), which calls for 
h shearing area in the plate behind the rivet as in 

et. It is interesting to note that this danger was 





ER BEING USED TO FABRICATE A FLANGE FOR 
4 PLATE GIRDER 
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clearly illustrated in the A.R.E.A. tests of 35 vears ago 
(Reference 1), but nothing was ever done about it until 
A 1.8.C. took it up in 1936. 

Although silicon steel, which is one-third stronger than 
carbon bridge and building steel, has become a standard 
product and is annually used in thousands of tons of 
medium and long-span bridge work, it still is almost uni 
versally riveted with carbon rivets. Since the lower 
strength of the latter determines their number, it also 
determines the sizes of gusset and splice plates, and par 
tially offsets the economy of the stronger steel. This 
practice isnot necessary. The research reported in Refer 
ence 6, plus the few applications actually made to bridge 
work, as well as the constant applications made by the 
Navy, fully justifies the use of a high-strength rivet in 
high-strength material if and where it will promote econ 
omy. 

One obstacle to its use has been that by adopting a 
steel considerably harder than needful, there has been 
introduced a difficulty in driving, and a lack of ductility 
in the finished rivet, which were unacceptable. To avoid 
this, care should be taken to select a rivet steel no harder 
than just hard enough. These high-tensile steels are apt 
to have high hardening ratios. 

A large group of tests has established that the ratio of 
shearing strength of driven rivet to ultimate tensile 
strength of annealed bar is over 95% Starting with a 
desire for a working stress in shear of 20,000 or 22,000 Ib 
per sq in., the need is for an ultimate shearing stress of 
64,000. This divided by 95% gives about 68,000. 
Specification A 195-T of the A.S.T.M. requires that the 
annealed bar shall show 68,000 to 82,000 tensile strength, 
thus assuring on the one hand adequate shear for the job, 
and avoiding on the other hand a tendency toward 
brittleness. A driven rivet of the hardest steel under this 
specification will show better than 25% elongation in 2 in 

It would be most uneconomicai to use this rivet for 
stitching purposes, or where the strength of the rivet 
does not govern directly the number employed. But for 
splices and joints it should be more generally recognized 
that an appropriate high-strength rivet steel is available 

Other features of modern development in the under- 
standing of the static behavior of riveted joints could be 
cited; but enough has been given in this summary to 
point to the research work which has had, or promises to 
have, an influence upon specifications for ordinary struc 
tures. 
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Legal Registration of Professional Engineers 


A Review of the Problems Faced and Progress Made to Date 


By T. Kerrn Lecare, M. Am. Soc. C.E. 


Memser or Society's CoMMITTEE ON REGISTRATION OF ENGINEERS; ExecuTIve SECRETARY, NATIONAL 
Councit or State Boarps or ENGINEERING Examiners, Cotumsia, S.C. 


the practice of professional engineering and was fol- 

lowed closely by Louisiana in 1908, then by Illinois in 
1915 and by Florida in 1917. However, it was not until 
the period from 1919 to 1922, when 17 states joined the 
registration group, that the registration of engineers be- 
came a nation-wide movement. (See Fig. 1.) 

There now remain only six states—-Delaware, Massa- 
chusetts, Missouri, Montana, New Hampshire, and 
North Dakota--which do not have laws requiring the 
registration of engineers, and three of these have active 
committees that are preparing such legislation. Hawaii, 
Puerto Rico, and the Philippines have engineering regis- 
tration laws. The District of Columbia has a registra- 
tion bill pending in Congress, and Alaska has appointed a 
committee to investigate the desirability of a registration 
law. Several states are now considering amendments to 
existing laws in order to include additional classifications 
or to improve the provisions for administration and gen- 
eral procedure. The trend of engineering registration in 
recent years seems to indicate that in a few more years 
every state in the Union will require the legal registration 
of all professional engineers who are in responsible charge 
of engineering work wherein the public welfare and the 
safeguarding of life, health, or property are concerned. 

A significant feature of the administration of state 
registration laws has been the high type of personnel 


[ 1907 Wyoming adopted the first state law regulating 


too, that failure of the medical profession to see fully jt, 
responsibility to the public, particularly to the poor, is 
resulting in a serious threat of socialized medicine. Phy. 
sicians can combat this threat only by actively recogniy. 
ing their public responsibility. It is to be hoped tha 
this recognition is not coming too late. It is a wel. 
established fact that no group can remain selfish and 
continue to retain power and influence long. 

“Up to the present time the engineer is trusted by the 
public. He is known to be trained in the fixed laws oj 
nature and in the greatest respect for them. His training 
is founded in honesty and in the highest ideals of service 
He is thoroughly trusted to hold his profession to high 
standards. The force of law is placed in his hands to dp 
this. It must be done well. The members of his regis- 
tration boards are awake to this responsibility. yj. 
dence steadily comes to them of fraud, incompetency, and 
violation of ethics. In this age of high-pressure fighting 
for advantage, the engineering profession cannot hope to 
avoid contamination of evil, without watchfulness and 
effort. Unity in thought and planning is necessary fo; 
this. There should be no disaffection in the family oj 
engineers. The moral and ethical influence of the engi- 
neering societies combined with the force of law exercised 
by registration boards should keep engineering on the 
high plane where it can render the greatest service and 























composing the state registration boards. Those serving 4s 
on these boards have rendered effective and unselfish | } ia 
service to the public and to the engineering profession. 
There has been very little evidence of political activities, = — ‘- a me | 
such as were predicted by opponents of registration, and 1c? Low Gmbraces Chi tngiecring Gay | SCS Te 
with few exceptions the administration of registration toe Sorte as ” | 
laws, with all its complicated problems, has been handled eet sear rte wor a ao Nee | 
just as any other engineering project should be handled = 1% New Law Passed in Year Indicated a 
efficiently and honestly. EES | Conn @ 
LESSONS DRAWN FROM EXPERIENCE OF OTHER b 0 a io a 
PROFESSIONS = Missouri New Hampshire | wt _ 
Some very appropriate statements were recently made > District of Columbia | 2®@ 
in an address by Prof. C. C. Knipmeyer, member of the 4% NOTE — 
Indiana State Board of Registration for Professional r- a Hawaii Law Passed in 1923 — 1 ® — 
Engineers and Land Surveyors and Director of the Na- = aan apmcaml ond Mss. @® @ 
tional Council. A part of this address follows: £ 
“The history and experiences of other professional a —| 
groups are worthy of closest study on the part of engi- 3 ® | 
neers. The licensing of lawyers was found imperative § ® e | | 
for the protection of the public. The fact that licensing 315 + 7 oe LH 
proved also of benefit to the legal profession itself has ~ 
never been counted objectionable. Public welfare also is | 
demanded the licensing of physicians. This licensing a a’. © EE 
was a godsend to the public and proved a great uplift to | 
the profession. od t | 
“The public trusted each of these two professional 6 
groups of law and medicine to administer its own licensing . a ae 
law with proper regard to public interest. Shortsighted- ® 
ness and failure to completely keep this trust has already | ate 
cost the legal profession parts of its field of activity. S507 = 3 
Judicial procedures have been replaced by arbitration Year 
boards in many activities. Administrative boards in Fic. 1. ProGress of LeGisLaTion GOVERNING THE PRaActic® Of 
many lines are crowding lawyers out. It is to be noted, ENGINEERING 
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d hold the highest respect and trust of the public. 
echanism for achievement is in the engineer's 
ha He should make it function smoothly. It is a 
te unit. Divided, it would fail. It must be kept 
te; then the engineering profession can not only 
ivilization in material ways as it is so abundantly 
joing, but be most effective and at the same time set the 
t examples in matters of social organization.” 
registration of engineers would have been more 
fective and of greater benefit to the public and to the 
ssion had everyone concerned concentrated his 


t 


pro! 


efforts toward adoption of a general procedure for regis- 
tration, reasonably high standards of qualification, and a 


fair scope of application or exemption. 

(he importance of a general knowledge of the funda- 
mental principles of engineering—and what is sometimes 
more important, good judgment and common sense—is 
recognized by all, but it is not generally agreed that it is 
necessary to require each applicant for registration to 
have qualifications he may never need, or experience in 
a field of work in which he may never be engaged. 

it seems desirable that the requirements and standards 
of qualification and of examinations for engineering regis- 
tration be kept within reasonable limits, not too high to 
be attainable by the engineer of acceptable ability and 
not so low as to endanger professional competency. C. 
Julian Oberwarth in a statement regarding the reciprocal 
registration of architects uses the following expression, 
which seems to apply also to a satisfactory procedure for 
the registration of engineers: ‘‘The plan must embody 
something in the nature of a good sieve, with a mesh that 
would freely pass a really ‘fine’ man and stop the ‘un- 
finished’ or ‘coarse’ products.” 

There is a small group that is still opposed to registra- 
tion for any members of the engineering profession. 
There are also some members of one or two branches of 
the profession who are in favor of registration for certain 
classes of engineers, provided that they themselves are 
not included. Then there are those who want all engi- 
neers registered, and who maintain that no one should be 
classified as an engineer unless he is legally registered. 

It is believed that a large majority of state board 
members and of the engineering profession favor reason- 
able requirements and scope of application of registration 
laws, and that the extremes advocated by certain groups 
will probably never be indorsed or accepted by the states 
or by the profession. 

State engineering societies and local sections of na- 
tional societies have a real opportunity and obligation to 
render a definite service to their members and to the pub- 
lic, by assisting and cooperating with state boards and 
committees on registration, so that full benefit and pro- 
tection may be derived from engineering registration. 


ACTIVITIES RECOMMENDED FOR ORGANIZED ENGINEERS 


lhe writer has suggested that state engineering socie- 
ties and local sections of national societies could well par- 
ticipate in the following activities: 

Legislation, They should promote and direct legis- 
lative bills and amendments that provide comprehensive 
registration laws for the protection and welfare of both 


the public and the engineering profession. 
Personnel of Boards. The members of state boards of 
registration should be nominated by the professional 


engineers of the state and supported against undesirable 
political influence. 

E ement. Violations of the law should be reported 
anc assistance given in prosecuting cases. 

Finances. Registration and renewal fees paid by engi- 
ms uld be retained by the board and used only for 


the administration and enforcement of the law, and for 
contributions to the national fund for the coordination 
and improvement of registration procedure. State and 
national engineering societies should advocate this policy 
and oppose diversion of engineering registration funds. 

The Committee on Registration of Engineers of the 
American Society of Civil Engineers has urged the ap- 
pointment of Local Section committees on registration, 
and 45 Local Sections of the Society have reported the 
appointment of such committees. The Society's Com- 
mittee on Registration is inviting other national societies 
to appoint similar committees in the various states and 
has suggested cooperation between registration com- 
mittees of the different national societies. 

In 1929 the National Council recommended to the 
American Society of Civil Engineers that its Committee 
on Registration of Engineers be authorized to compile a 
Model Law for the Registration of Professional Engineers 
and Land Surveyors, with the collaboration of the Na- 
tional Council and of national engineering societies. A 
series of conferences, attended by representatives of a 
number of engineering societies, was held and all provi- 
sions of a registration law were considered. On April 15, 
1932, the model law was approved and recommended to 
states, societies, and committees ‘‘as a model to be fol- 
lowed in the framing of all new registration laws and the 
amending of existing laws.’ This model law was not 
changed until the spring of 1937, when three conferences 
were held at which some amendments were made. Pre- 
vious to the adoption of the 1937 revised draft of the 
model law, it had been submitted to state boards, engi- 
neering societies, and individuals for suggestions and 
comments. Therefore this approved model law may be 
considered to represent the consensus of those experi- 
enced with, and most interested in, the registration of 
engineers. Although differing in some parts from it, 
approximately half of the existing registration laws are 
based on this approved model law. 


PRINCIPAL FEATURES OF APPROVED MODEL LAW 

The principal features of the approved model law are: 
Definition—Professional Engineering 

The practice of professional engineering within the meaning and 
intent of this Act includes any professional service, such as consul- 
tation, investigation, evaluation, planning, design, or responsible 
supervision of construction or operation, in connection with any 
public or private utilities, structures, buildings, machines, equip- 
ment, processes, works, or projects, wherein the public welfare, or 
the safeguarding of life, health or property is concerned or involved, 
when such professional service requires the application of engi- 
neering principles and data. 


General Requirements for Registration 


Section 12.—The following shall be considered as minimum evi- 
dence satisfactory to the Board that the applicant is qualified 
for registration as a professional engineer, or land surveyor, respec- 
tively, to wit: 

(1) As a professional engineer: 


Engineers—Graduation Plus Experience 


a. Graduation from an approved engineering curriculum of 
four years or more in a school or college approved by the Board 
as of satisfactory standing; and a specific record of an addi- 
tional four years or more of experience in engineering work of a 
character satisfactory to the Board, and indicating that the 
applicant is competent to practice professional engineering (in 
counting years of experience, the Board at its discretion may 
give credit, not in excess of one year, for satisfactory graduate 
study in engineering); or 
Engineers—Examination Plus Experience 


b. Successfully passing a written, or written and oral, ex 
amination designed to show knowledge and skill approximating 




















that attained through graduation from an approved four-year 
engineering curriculum; and a specific record of eight years or 
more of experience in engineering work of a character satis- 
factory to the Board and indicating that the applicant is com- 
petent to practice professional engineering; or 


Engineers of Long-Established Practice 
c. A specific record of twelve years or more of lawful practice 
in professional engineering work of a character satisfactory to 
the Board and indicating that the applicant is qualified to 
design or to supervise construction of engineering works and 
provided applicant is not less than thirty-five years of age. 


Reciprocity 

Section 19.—The Board may, upon application therefor, and the 
payment of a fee of ten dollars ($10.00), issue a Certificate of 
Registration as a Professional Engineer to any person who holds a 
Certificate of Qualification or Registration issued to him by proper 
authority of the National Council of State Boards of Engineering 
Examiners, or of the National Bureau of Engineering Registration, 
or of any State or Territory or Possession of the United States, or of 
any Country, provided that the requirements for the registration of 
professional engineers under which said Certificate of Qualification 
or Registration was issued do not conflict with the provisions of this 
Act and are of a standard not lower than that specified in Section 12 


of this Act. 
Saving Clause 
Section 22.—This Act shall not be construed to prevent or to 

affect: 

Employees and Subordinaties 
(d) The work of an employee or a subordinate of a person hold- 
ing a certificate of registration under this Act, or an employee 
of a person practicing lawfully under Paragraphs (6) or (c) of 
this Section; provided such work is done under the direct 
responsibility, checking, and supervision of a person holding a 
certificate of registration under this Act or a person practicing 
lawfully under Paragraphs (>) or (c) of this Section. 


The American Institute of Electrical Engineers pub- 
lished and distributed, during the past year, a “Draft of 
Model Law for Registration of Professional Engineers 
and Land Surveyors,’ which appears to be a new one; 
however, it is stated in the Preface of the A.I.E.E. draft: 
“The essential difference between the June 1, 1939, 
A.I.E.E. draft and other drafts is in the scope of applica- 
tion of the law as to exemptions and in the definition of 
professional engineering.” The National Council Com- 
mittee on Legal Procedure has been instructed to study 
the A.I.E.E. draft and report to the next annual conven- 
tion. 

The 1939 annual report of the Committee on Registra- 
tion of Engineers of the American Society of Civil Engi- 
neers contained the following statement: 

“AJEE. Model Law. The members of the Com- 
mittee have given this proposed law careful study and 
have reviewed the opinions of others. This draft copies, 
with a few changes, the Model Law that has been 
adopted in many states. The most significant departure 
from the established Model Law has for its obvious pur- 
pose the exemption of most electrical engineers from the 
requirements of legal registration, since the proposed 
law exempts all engineers who are ‘not for hire to the 
public and not in public employment.’ We do not be- 
lieve that all engineers in industry should be exempt.” 

The National Council of State Boards of Engineering 
Examiners is an advisory and coordinating agency estab- 
lished primarily to assist state boards of registration for 
professional engineers in a more efficient and uniform ad- 
ministration of state registration laws; and its functions 
and activities include the certification of engineers, 
jointly with state boards, for reciprocal registration in the 
various states, and the operation of a national clearing 
house and information bureau for matters pertaining to 
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the legal registration of professional engineers, s rving 
state boards, state committees, engineering socictice< 
individual engineers, and the public. 

The National Council was organized on November ¢ 
1920, and will celebrate its twentieth anniversary at the 
annual convention to be held in Charleston, S.C. oy 
October 28-31, 1940. The membership of the Nationa) 
Council now consists of 43 member boards, which are 
legally constituted boards of registration for professiona] 
engineers. These member boards represent a total of 
over 65,000 registered professional engineers and land 
surveyors. 

The National Council publishes the proceedings of jts 
annual conventions with other data in its year book, and 
also publishes quarterly The Registration Bulletin. 4 
convention is held annually, the location being rotated 
among the four zones into which the Council membership 
is divided. 

The National Council has been an active participant 
in the Engineers’ Council for Professional Development 
since its organization and endeavors to cooperate with all 
state and national engineering Societies. 

The National Bureau of Engineering Registration js 
operated as a function of the National Council of State 
Boards of Engineering Examiners, under the direction of 
a standing committee of the Council, with an Advisory 
Board of representatives from national engineering socie- 
ties. It was established primarily to minimize the effort 
and expense of engineers practicing in more than one 
state in securing interstate registration. The Bureay 
also constitutes a clearing house for state registration 
authorities, employers, societies, and others, acting as a 
reliable source of verified information regarding the pro- 
fessional records of engineers. The Bureau is a non- 
profit agency and the fees charged represent only the 
actual cost of clerical work, printing, and postage. 


ADVANTAGES OF CERTIFICATION BY NATIONAL BUREAU 


The question may be asked: ‘‘Why is certification by 
the Bureau desirable and why not grant reciprocal regis- 
tration to any engineer who is registered in another 
state?’ For ordinary state registration an engineer may 
possess qualifications that meet the minimum require- 
ments for registration under the ‘‘grandfather”’ clause of 
the state law (or that are adequate for local conditions) 
and therefore be given state registration; whereas na- 
tional certification by the Registration Bureau requires 
an independent verification of an engineer’s entire record, 
evaluation, and certification as to meeting the minimum 
requirements of the approved model law (not the ‘‘grand- 
father’ clause), a review (examination if required) by his 
own state board and a specific indorsement, recommend. 
ing him for registration in other states. 

Under the Constitution of the United States there can 
probably be no national registration in any profession, the 
authority to legally register or license citizens to practice 
a given profession being vested in the several states. 
Certification by the Bureau, therefore, is not a prerequl- 
site for registration in any state, nor is it binding upon the 
state boards of registration, nor does the Bureau assume 
any responsibility to the applicant in securing his legal 
registration authorizing the practice of engineering. The 
by-laws of the National Council and the registration laws 
or regulations of most states specifically provide, how 
ever, for acceptance of certificates issued by the Bureau, 
and all but four of the member boards of the National 
Council have definitely indicated that they will accept 
certification by the Bureau, with indorsement by 4 state 
board, as competent evidence of qualification for reg 
tration. 
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Trends in Modern 


Highway Practice 


By Murray D. VAN WAGONER 


MemMBeER AMERICAN Society or Crvit ENGINEERS 
Strate Hicuway Commissioner, STaTE HiGHway DEPARTMENT, LANsinc, Micn. 


ERHAPS the most powerful 

nfluences in shaping Ameri- 

in highway practice have 
heer. the motive force of increasing 
traffic and the braking effect of 
fiscal limitations. In less than 40 
vears, the number of motor cars has 
grown from practically zero to 30 
millions of registered vehicles, and 
motor travel has increased to 250 


N this broad survey of highway prob- 

lems, Mr. Van Wagoner draws upon 
data developed by nation-wide govern- 
mental studies, as well as by surveys in 
his own state. Most important, he 
holds, is the choice of critical road situa- 
tions demanding first relief. 
of layout often is determined by its safety 
in terms of traffic density. In Michi- 
gan, considerations of traffic and acct- 





Probably the most potent influ- 
ence in laying a sounder foundation 
for highway policy and practice is 
the practically nation-wide study 
being made by the highway plan- 
ning surveys. Cooperatively spon- 
sored and directed by the U.S. 
Bureau of Public Roads and the 
highway departments of 46 states, 
these projects have dug out the facts 


The type 





opment billions of vehicle-miles annually. dents point to those highways in and about highways, their traffic, and 
with all Year by year, the maximum poten- around urban areas as most in need of their financial support. As the an- 
tial vehicle speed has risen and is improvement. Frequently bypass or ex- alysis of these data proceeds, the 
ation is now above 80 miles an hour. press highways contribute social as well outlines of the highway job are be 
f State Very early, economic processes as economic advantages. Whatever the coming clearer; its most important 
ction of and habits of life began to be geared basis of judgment—whether operation, problems are being classified and ex- 
dvisory to highway transportation service. maintenance, or replacement—jfinancial amined; and solutions for many of 
g socie- foday there is hardly an activity of factors must be the prime consideration them are in the making. 
e effort industrial and agricultural produc- guiding the engineer to the most ad- The first requirement of sound 
an one tion, of distribution and mer- vantageous type of development. highway development is the deter- 
Bureau chandising, or of recreation that is mination of those portions of the 
stration not dependent to some degree on highway travel. Prac- roadway system on which the expenditure of available 
ng asa tically all the essential contacts and services of com- highway revenues will best serve the purposes for which 
he pro munity life are made possible by the highways. Thisin- they were collected. The present tendency to withdraw 
a non creasing use of the automobile created a demand for all support from the highways except that derived from 
nly the adequate roadways which is still growing. motor-vehicle taxes, points to the car owner as the one 
Throughout the period of highway development, who should properly be benefited. 
/ however, the amount of funds available has been a limit- Total highway needs may be expressed in terms of the 
— ng factor, and more recently changes in the sources and financial outlay required to keep intact the existing 
tion by distribution of highway revenues have brought about a__ three million miles of highways and streets. In general 
ul regis- very critical situation. General revenues have been these critical highway needs will exist on the motor 
another steadily withdrawn from highway support, and motor- transport system made up of primary and secondary 
“er may vehicle revenues have been spread more and more roadways regardless of what jurisdiction these road 
require widely over the entire road and street mileage. A con- ways may be under. We must think in terms of a 
lause of siderable part of the latter funds has been diverted from physical operating plant and not in terms of the units of 
ditions highway use government that may by acci- 
eas na Several states have stopped di- dent or otherwise be responsible 
equires version by constitutional amend- for its various elements. 
record ments but there is no sign that The principal objective of 
inimum local support of local roadways highway planning should be to 
‘grand will be completely restored or determine primary and second- 
by his that the mileage of highways and ary roads and streets having the 
nmend streets over which motor-vehicle utmost of significance in motor 
revenues are now distributed will vehicle transportation regardless 
ere cat be materially decreased. As for of whether they are under the 
ion, the increasing revenues by raising jurisdiction of the city, the 
practice motor-vehicle tax rates, the fact county, or the state. Obviously 
states that half our ear owners have an a great many miles of purely 
erequi income of $1,500 or less indi- local roads and streets, where 
pon th cates that such a policy would no traffic problems exist, must be 
assum be unproductive if carried be- excluded from consideration. 
is lega md onable limits. It should be remembered that 
,, The . However, it seems possible the motor-vehicle owner pays 
1 laws that ire now on the thresh- his license fees and his gasoline 
e, how id more stable period of tax for the same purpose that he 
B ireau, levelopment. Not that traffic owns an automobile—that is, in 
ytional has | to grow—the predic- order to participate in the bene- 
accept or iade that traffic will fits of the transportation service 
y state dou the next twenty years afforded by the motor vehicle 
regis out certain patterns and wWipeninc or Woopwarp Avenue, Detroit, Com- and the motor-vehicle roadway. | 
res ¢ appeared which it is pretep, wira Trarric Capactry GreaTLy Increasep He may use his car for other | 
ue vill persist. 
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roadways on their first mile. One divided high- 
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than true trans- 
portation pur- 
posse just as he 
may sometimes 
light the stove 
with his cigarette 
lighter, but these 
are not the pur- 
poses for which he 
owns and main- 
tains these de- 
vices. For the 
most part, he 
would still walk 
to the corner drug- 
store and still take 
the street car to 
the office were it 
not for the auto in 
the garage which 
he keeps for what 
he regards as the 
more significant 
transportation 
service. 

Interpreted in 
the light of these 
provisos, the dis- 
tribution of travel 
on various classes 
of roads in 17 
states is of value in determining which roadways are of 
greatest service to transportation. The Bureau of 
Public Roads presents the following figures: 





[TREATMENT OF MICHIGAN SUPERHIGHWAY 


Cutoff Carries Detroit-Pontiac Route 
Around Birmingham 


PERCENTAGB OF PERCENTAGE OF 


System or Roapways rorat Roap Torat Roap 
MILEAGE TRAVEL 
Trunk lines, rural and urban 16% 60% 
Local city streets 6% 30% 
County and local rural roads 78% 10% 


In Michigan, our highway planning survey showed that 
14% of the rural trunk-line mileage carried 44.5% of all 
trunk-line travel; that 55% of all urban vehicle-miles 
were produced on streets which are the urban connections 
of federal and state highways; and that 10% of non- 
trunk-line rural roads carry nearly 60% of non-trunk-line 
rural travel 

It is on these heavily traveled rural routes and urban 
arteries that the revenues from motor-vehicle taxes will 
for the most part be expended under a just and rational 
highway plan. It is a mistake to believe that to con- 
centrate effort on a strategically selected system rather 
than to spread it over the total road mileage will work 
any hardship to traffic. In the one case actual highway 
benefits are widely and intensively provided; in the 
other, highway utilization may be just as great, but the 
benefits are of a much lower order. 

l'raffic accidents are very properly a subject of great 
public concern, and highway authorities are naturally 
giving highway safety a large share of their attention. 
We are building highways for the average drivers behind 
the wheels of the nation’s automobiles and not for a select 
group of highly skilled and disciplined motorists. There 
is no exact way of determining just what proportion of 
accidents charged against recklessness or carelessness is 
due, in the last analysis, to ill-judged or unskilled at- 
tempts to cope with inadequate roadways or roadway 
equipment. 

A study of fatal accidents in Michigan during the 
past four years has made it evident that the urban com- 
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Thus it may be expected that in addition to providing 
facilities needed for safe driving, the development of 
these efficient streets will remove some of the condi- 
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munities and certain heavily traveled trunk lines are th, 
points at which trouble is centered. During thi 
period city streets, producing fatal accidents at the rate 
of 0.2 deaths per year per mile of streets, accounted fo, 
47% of all such mishaps. Rural roads produced 53% 
of the state’s fatal accidents at the rate of 0.026 deathe 
per year per mile of road. 

Probably because in urban areas the problem is more 
concentrated and therefore subject to better contro} 
the cities’ share of all these accidents has declined from 
59 to 47% since 1934. The simultaneous increase in 
the portion of the accidents occurring on rural roads js 
probably due partly to the greater volumes and speeds 
of traffic on the main trunk lines and partly to the type 
of development in the areas just outside city borders 


WHERE MOST FATAL ACCIDENTS OCCUR 


In its exhaustive study of fatal accidents, the Michigan 
highway planning survey has revealed that suburbay 
sections of trunk lines are the rural ‘“‘hot spots.’ Typical 
results are shown in Fig. 1. More than half of all rural 
trunk-line fatal accidents occifr within five miles of towns 
of 2,500 or more population. Concentration increases 
toward the city (Fig. 1). The one-mile zone, containing 
only 12.3% of rural trunk-line mileage, accounts for 28°, 
of all rural trunk-line fatal accidents. In most cases 
the larger the city, the heavier is the proportion of acc 
dents in this zone. When all cities are considered, th. 
second-mile zone produces about half as many of thes 
serious crashes as the first, and from that point outward 
the number tapers off gradually to normal rural fr 
quency. 

There are heavy traffic volumes on these suburba: 
sections and, as we all know, it is traffic that produces 
accidents. But other conditions operate in these areas 
not only to create more travel but to make travel mor 
hazardous. The subdivision of land bordering th 
cities has brought urban development, population, and 
activity into rural sections without providing the trail 
facilities or controls that are present in the cities then 
selves. Quite naturally, this development is found in its 
most intense form adjacent to the main trunk-line routes 

The record of the numbers and kinds of accidents 
these close-in sections of the trunk lines suggests what 
their needs are. The fact that 34% of all trunk-li 
accidents involving a pedestrian fatality occur withu 
the first mile, indicates that consideration must > 
given to sidewalks and to highway lighting in some oi th 
most critical areas. Concentrations of vehicle collisior 
at an intersection give strong hints that a grade separa 
tion is required. Where serious accidents reach a hig) 
frequency between intersections it is good evidence tha! 
the capacity and perhaps the type of the pavement 's 
unsuitable for its traffic. 

In this connection, it is interesting that accidents 
between intersections were found to be less concentrated 
in the one-mile zone about Detroit than elsewhere. This 
is believed to be because one-third of the trunk lines hav 
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roadways on their first mile. One divided high- 
\ich traverses 14 miles of densely settled sub- 
rritory toward Pontiac, has maintained a record 
:.6 to 4.1 fatalities per 100 million vehicle-miles 
the last three years. By contrast the same 
north of Pontiac, a four-lane undivided road- 

id a fatality ratio in 1936 of 19.8 deaths per 100 

vehicle-miles. 

ses of accident occurrence (Fig. 2) also give very 
information as to the volumes of traffic that 
safely accommodated on divided highways and 
ements of 2, 3, and 4 adjacent lanes. These indi- 
that the two-lane pavement is satisfactory for aver- 
raffic loads up to 3,500 cars a day. Similarly, the 
lane pavement is fairly adequate for average daily 
es of from 3,000 to 5,500 vehicles. In no volume 
; is the four-lane highway safer than the other two 
mdivided pavements and in most ranges it is definitely 
re hazardous. By contrast, the divided highway re- 
ealed an insignificant fatal-accident rate under all 
lumes observed. These results aid in determining 
mly the suitable type of pavement for existing 
trafic, but the stages by which the roadway should be 

xpanded for traffic growth. 

Width of lane is of hardly less importance to highway 
safety than number of lanes. Observations have led to 
the conclusion that the ordinary 10-ft lane is too narrow 

r highways carrying large volumes of traffic. This is 
ven more true where there are many large-dimension, 
slow-moving units. Under these conditions, the mini- 
mum over-all width of two lanes carrying one-directional 
raffic should be 23'/2 ft whether on a divided roadway 
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2 (NNUAL FATALITIES BETWEEN INTERSECTIONS, EXCLUD- 
PEDESTRIANS, ON ALL HarRpD-SURFACED ROADS IN MICHIGAN 


half of an undivided four-lane pavement. The 
ulded width should go to the left-hand or inside lane, 
nce it is there that the critical overtaking and passing 
ieuvers of the faster cars take place. 
Real progress is being made in the task of finding and 
ing with the causes of accidents. Sometimes, how- 
er, we who are in the fight to prevent or control them 
¢ too apt to ignore the possibility that there may be 
ther factors at work. A study of traffic fatalities in 
‘Michigan over the past 15 years has revealed that the 
nomic cycle has a potent influence on their occurrence. 
\ graph (Fig. 3) discloses that while volume of travel 
id fatalities are usually closely correlated, traffic 
fathis rise and fall with employment. The reason is 











SHORE HIGHWAY WITH PLANTED SIDE SLOPES 


Stretch Is Between Manistique and Thompson in Upper Peninsula 
of Michigan 


that the driver in the lower income brackets, who is 
shown by the record to be most often involved in acci- 
dents, is most sensitive to changed business conditions. 
Thus, in bad times, marginal cars and marginal vehicle- 
miles are in part removed from the road. Further, 
there must be a strong pressure on all motorists to drive 
with greater care, as shown by the fact that gas tax 
receipts are comparatively little affected by slack em- 
ployment. Return of industrial activity boosts gas 
consumption to new high levels and results in another 
spurt in the fatality toll. 

There is something beside a caution against over- 
confidence and over-optimism in these relationships. 
They also point to the rapid growth of highway travel 
in spite of all handicapping conditions and to the re- 
sponsibility that rests on the highway agencies to provide 
for and to protect this traffic, particularly during periods 
of increasing business activity. 

Without forgetting the very real needs of much of the 
trunk-line and secondary mileage of the country, we 
must remember that inadequacy is greatest in the 
larger urban centers and radiates in diminishing in- 
tensity from them. Numerous indices prove this. 
Areas where car ownership and heaviest traffic volumes 
are concentrated have the highest fatal accident rates; 
and the gradual deterioration of business activity and 
property values occurs where transportation service is 
deficient. 

The enormous proportions of the movement of ve- 
hicles on the principal urban arteries, the importance of 
this movement to the life of the city, and the blocking 
effect it causes at intersections—all indicate that special 
facilities must be built to handle it. Widening opera- 
tions give relief but the relief is only temporary, and in 
time the easier access to already crowded districts in- 
creases the basic difficulty. Unquestionably the only 
real solution will be found in the construction of depressed 
or elevated limited-access streets to, through, and around 
the sections of highest commercial and traffic importance. 

These modern arteries will traverse areas which urban 
growth and lagging transportation service have blighted. 
Such areas exist in every great metropolitan center, 
and the development of broad adequate channels for 
traffic will not only correct the faults that created them, 
but will be a powerful influence in restoring them to use- 
fulness and prosperity. 

A recent traffic survey of Detroit disclosed that these 
blighted areas contain districts in which are concentrated 
the car owners most frequently involved in accidents. 
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Thus it may be expected that in addition to providing 
facilities needed for safe driving, the development of 
these efficient streets will remove some of the condi- 
tions which produce bad drivers. 

Indicated as the logical routes for this metropolitan 
construction are the urban extensions of trunk lines 
which carry more than half the urban travel—and cer- 
tain other arteries that connect with or relieve them. 
The Michigan data reveal that for all municipalities in 
the state, the traffic entering and leaving on trunk lines 





RAILROAD AND HIGHWAY GRADE CROSSINGS ELIMINATED 


Where U.S. Routes 12 and 24 Intersect in Dearborn, 
Just West of Detroit 


equals 48.2% of that on the trunk-line streets. Further, 
the ratio varies in inverse proportion to the size; in 
cities of more than 100,000 population, it is 48.3%, 
while in towns of less than 1,000 population it is 81.3%. 

These percentages, together with the proportion of 
trunk-line traffic units having their origin or destina- 
tion in urban places, dictate decisions as to bypass and 
belt-line construction on the rural system. Since the 
larger cities are the termini of a larger proportion of 
trips, and since these studies show that trunk-line travel 
makes a proportionally smaller contribution to the 
traffic on their trunk-line streets, the problem appears 
to be to provide access rather than through facilities. 
However, there often is need to build belt lines to dis- 
tribute trunk-line traffic to its proper section of the city 
before it becomes involved in the heavy volumes of the 
central district, and also to afford intra-city connections. 

The two facts that the bulk of motor vehicles are 
owned in urban centers and that a very large proportion 
of all car trips are less than 10 miles in length, indicate 
that suburban areas carry the heaviest rural travel. 
Their high accident rate proves their inadequacies. 

Here the work of fitting the primary highways for ex- 
ceptionally heavy use must start. Merely increasing 
the pavement capacity will answer the purpose in some 
cases, but many sections of suburban trunk line will re- 
quire divided roadways; on some, side roads for local 
travel will be needed; and a few connecting with major 
metropolitan arteries must be developed as _ limited- 
access highways. Construction on the 


more than 30 miles in length, and 25% were in exce« 
of 260 miles. On US-24, leading from Detroit to Tole, 
similar tendencies were evident. It is clear that neither 
the character of the traffic nor the length of trips o, 
such routes will prevent their development as limites. 
access express ways when and if volume of travel wa; 
rants such treatment. 


LIMITS OF PRACTICAL DEVELOPMENT 


It is well to keep in mind that highway income mys 
be in the future, as it has been in the past, a controlling 
factor. Under the immense pressure of a fast-growing 
motor transportation, funds were provided liberally from 
the general public purse and from special vehicle charges, 
With these has been created what is perhaps the greates; 
highway system the world has known. Because of jts 
great extent, many think the job is done. 

This fallacious belief may account for the growth jy 
tendencies to shift motor-tax income from the moto; 
roads to the non-motor system and to non-highway uses 
The engineer and the highway administrator know tha 
the highway job will never*be done; that the plan 
brought into existence to serve useful social and eco 
nomic purposes must be perpetuated by replacements and 
maintenance, and must be operated. Furthermore, jt 
must be expanded to keep pace with its growing usefy! 
ness. The costs of these types of work make up the total 
annual outlay for the highway system. The future high 
way development must be attuned to annual outlays 
within the public’s financial ability and willingness to 
pay. 

Adequacy within financial resources must be the engi 
neer’s guide. The farsighted highway administrator 
will guard in the future against building up a system 
whose operating, maintenance, and replacement requir 
ments are beyond the capacity of its revenues. Such a 
dangerous expansion of the public liability in highways 
may take place in two ways—by reckless additions to the 
system’s over-all extent, and by over-development o/ 
some of its parts. 

The proper use of the information that the highway 
planning surveys have provided will aid in avoiding both 
these errors. Data are now available which permit the 
determination of those highways and streets whose 
service and productiveness entitle them to be included 
in either the primary or the secondary system. Other 
data tell the designing engineer what standard of im 
provement each section of these roadways requires t 
enable it to meet the demands of its traffic. 

More important in the present phase of highway «i 
velopment, the survey findings contain material that 
will be helpful in establishing a stable balance betwee! 
highway benefits and the source and amount of highway 
support. When such a balance is obtained, it will be 
found that highway practice is adequate to the task o! 
providing the highest type of highway facilities and 
service that the public is able and willing to pay for 





strictly rural sections of primary high- 
ways will ultimately be of these same 
types and will be extended outwards 
from the urban centers as travel vol- 
umes justify. 

Data regarding the large proportion 
of very short trips made by car owners 
should not be interpreted as indicating 
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a lessened driver interest in trunk-line 50 
travel and facilities. On US-112, be- 

tween Detroit and Chicago, it was Fie. 3. 
found that nearly 85% of trips were 
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Servicing a Modern Airport 


Myriad Appliances, Controls, and Supply Systems Provided for LaGuardia 


article, Colonel 


lighting, 


which together make up 


attention to 


of central heating. 


plant would require 


also require a large 


steam mains, difficult and costly to maintain. 


Gasoline is pumped into these tanks 
direct from the barges at the bulk- 
head. This building will serve the 
seaplane hangar by pipe line. From 
stations outside, trucks will load to 
serve the hangars at the easterly 
end of the land-plane area. A 
separate gasoline storage building 
for Hangars 1, 3, and 5, just west of 
that group, has seven 15,000-gal 
tanks with all the necessary equip- 
ment. The tanks also receive their 
gasoline through pipe lines from the 
Bowery Bay barge connection, and 
distribute it through underground 
pipes to fueling pits in front of the 
hangars. 

In its initial state the airport 
comprises seven huge hangars and 
two administration buildings, ap- 
parently ideally adapted to the use 
Extended studies, however, revealed 


that individual heating of each building would prove 
far more economical and satisfactory. 


A central heating 
miles of underground high-pressure 
It would 
personnel to operate and maintain 











the plant and to supervise the sale of steam. 
DETAILS OF THE HEATING SYSTEM 


For large spaces having high ceilings, the direct-fired 
hot-air system of heating has many advantages. It has 
the highest operating efficiency, responds rapidly to 
load demands, is low in first and in operating cost, and 
combines the functions of heating and ventilation in the 
same equipment. Hence each land-plane hangar was 
equipped for such use with four direct-fired, welded 
steel-plate, hot-air furnaces hav- 
ing a total capacity of 400 boiler 
hp. The furnaces are automa- 
tically oil fired, using No. 6 
Bunker C oil. The seaplane 
hangar has six similar heaters. 

Each furnace has two supply 
air blowers and one induced- 
draft fan on a common shaft 
driven by a 25-hp motor. The 
four furnaces deliver 135,000 
cu ft of heated air per minute to 
the heating systems. Each fur- 
nace with its fans and burners 





is a separate unit electrically 
interlocked with the necessary 
controls and safety devices to the 
adjoining units. The design is 
an original development and an 
improvement on the existing 


smaller-size  direct-fired unit 
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vel war Field, New York, N.Y. 
By Brexnon B. SOMERVELL 
MemsBer American Society or Crvit ENGINEERS 
ne must LIEUTENANT CoLonet, Corps or Encrneers, U.S.A.; ApMINisTRATOR, WPA, New York Ciry 
itrolling 
growing 
lly fron ESPITE its simplicity in N his preceding 
charges outward appearance, an air- Somervell described the development 
greatest port is a complicated thing of LaGuardia Field from an inconspicu- 
e of it t best. It may look like a plain ous private airport into one of the out- 
seld with a few paved roadways, standing air terminals of the United 
owth in served by garage-like buildings. Svates. In the present paper, he supple- 
motor Actually it is a closely integrated, ments that general study with interesting 
ay uses carefully designed unit of transpor- details of some of the correlated facili- 
ow that tation. ties—such as the heating, 
e plant General features of LaGuardia drainage, fire-prevention, and communt- 
nd ec Field, new municipal airport re- cation systems 
ents and cently opened in New York City, this busy and complex development. 
more were described in the April issue. This account deals with a complicated 
r useful See especially Fig. 1 of that article, problem, involving many fields of engi- 
he tota which will be referred to herein.) meering endeavor, which was solved by a 
ire high This paper covers some of the many broad understanding of the principles of 
outlays facilities, mechanical and otherwise, design plus meticulous 
sness t that make this huge mechanism details. Originally this material was 
‘tick"’—evenly, continuously, de- presented before the Waterways Division 
he eng pendably, and comfortably. at the Society's 1940 Annual Meeting. 
ustrator Among the more spectacular ele- 
systen ments, from the standpoint of magnitude, are the electri- 
require cally operated steel-and-glass hangar doors, enclosing the 
Such seaplane hangar building on four sides, and all the land- 
ighways plane hangars on the field side. These doors are hung in 
iS to th pairs, and in the case of the land-plane hangars can be 
ment pened so as to provide a ciear space 163 ft 5 in. wide and 
12 ft high, comprising one-half of the total door opening 
uighwa for the hangar. Each door, weighing approximately 
ing b 25 tons, is in two horizontal sections. In opening, the 
mit th lower half rises inside the upper half until even with it, 
} whos providing a 21-ft opening; then, if desired, the two sec- 
ncluded tions swing out and up together to a horizontal position, 
Other leaving the entire 40-ft opening clear, and providing a 
L of in nopy approximately 20 ft wide over the door opening. 
uires t [hese doors can also be operated by hand in case of an 
emergency, a system of counterbajances taking up the 
way | weight. The exterior space be- 
jal tha tween the top of the doors and 
betwet the flat curve of the roof is 
lighwa vered with stainless steel, and 
will the corresponding space at the 
task pposite side of the building be- 
ies a tween the roof of the two-story 
lor wing and the hangar roof, is a 
a huge window, glazed with blue 
glass, which reduces the heat and 
uts down the glare. 
Provision is made for bringing- 
gasoline to the airport by water 
n barges and discharging it di- 
} rectly into storage tanks by pipe 
+ ines. At the westerly edge of 
ie held near the bulkhead is a 
—8 ul ling he using eighteen 20,000- Conrrot Tower ATop LAND-PLANE ADMINISTRATION 
‘ Storage tanks with the neces- BuILDING—NERVE CENTER OF AIRPORT 
SASOLIN ‘'y pumps, foamite equipment, Shutters Folded Against Visor Can Be Turned 
ing apparatus (Fig. 1). Down to Act as Sun Guard 
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of an elahorate local fire-alarm svstem interconnecting 











service fails the entire building wil! no 
be crippled—merely half of it. t 

Current comes in at 27,000 v to trans. 
former vaults, one in the Land-Plane¢ 
Administration Building for that bh: ilding 
only, one between Hangars 3 and 5 for 
Hangars 1, 3, and 5, and one between 
Hangars 2 and 4 for Hangars 2, 4, and 4 
The seaplane base has one transformer 
vault in the seaplane hangar serving both 
buildings. 

In these transformer vaults the service 
is stepped down from 27,000 v to 120/208 
v, 3-phase, 4-wire secondary service. Ad 
jacent to each vault is a switchboard 
room for distributing services ‘‘A’’ and 
“B” to the various buildings, each hay 
ing its own distribution switchboard. 

The field lighting—including flood 
boundary, obstruction, and other lights 
is fed from an independent system. [ts 
transformer vault is in the Land-Plan 
Administration Building. 

For drainage, a subsurface system 
takes care of the ground water and a 
surface system drains off the storm water - 
The subsurface system is complete for the tw 
heaters commonly used for large-space heating. The apron and runways, and crossovers have been installed i 
number of furnaces in operation at any time is auto- under the runways so that surface drainage for the field 
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INTERIOR OF TYPICAL LAND-PLANE HANGAR, BIG ENOUGH FOR A 
FOOTBALL GAMI 
Planes Are 21-Passenger Type of Largest Commercial Ships 
Each Hangar Accommodates 14 Planes 





matically controlled in accordance with the load demand. can be installed at any point, at any time, and not inter lio 
Che hangar spaces are heated to 55 F and the adjoin- _fere with traffic. pu 
ing shops and shop offices to 65 and 70 F. The system is The subsurface drainage system, designed to lower th a - 
designed to raise the temperature in the hangar spaces ground-water table, comprises broken-stone trenches and sq 
from zero to 55 F in 24 minutes, after the doors are closed. _6-in. perforated corrugated iron pipe on each side of all ba: 
Because of the large door openings, quick restoration of runways and taxiways. The water flows into junctior col 
operating temperatures is of primary importance. basins, about 400 ft apart, and is carried off through con pul 
In the hangars air is distributed through underground crete and vitrified tile pipes ranging from § to 36 in. iv cal 
masonry ducts to floor registers located along the side diameter, emptying into the river and the two bays | 
walls and to a continuous grating in the floor just inside through 14 outlets that are spaced around the perimeter ear 
of the large hangar doors. Air is recirculated to the of the field. an 
heaters through large grilles in the middle of the back Drainage for storm water is designed for a runoff of | the 
wall. The shops are heated similarly. For the shop in. per hour, about double that required for most hard 
offices heated air is distributed through a system of metal storms in this neighborhood. Brick catch basins 3'/» 1 wit 
ductwork. Temperatures are automatically maintained 4'/, ft in inside diameter, and from 4 to 12 ft deep, ar hat 
throughout located about 200 ft apart along the edge of the apron and ate 
For the two large administration buildings, heating is roadways. These drain into the same pipes that carr the 
by conventional two-pipe low-pressure steam systems the ground water to the river. na 
with vacuum return. All radiators are automatically Sanitary sewers connect all buildings with the new cit) tro 
controlled by a pneumatic temperature control system. sewer running across the southwest corner of the field and val 
Each building has its own low-pressure steam-boiler emptying into the disposal plant being built by th val 
plant consisting of two welded steel boilers, automatically city to the west of the airport. the 
oil fired with No. 6 Bunker C oil. on 
In Hangars 1, 3, and 5 (Fig. 1), leased by the Ameri the 
can Airlines, the lean-to buildings were increased in size | an 
and designed to serve as main offices, completely air the 
conditioned for summer and winter weather. Hot air = 
was not suitable and a separate low-pressure steam heat- am 
ing plant was therefore provided in the central hangar, | 
No. 3, using a two-pipe low-pressure system with vacuum _ 
return. All radiators are thermostatically controlled. dat 
For air conditioning, 22 units are supplied with chilled — 
water from a central refrigerating plant in Hangar 3, pe 
containing four 50-ton Freon compressors, two water vers 
coolers, and four condensers. A second refrigerating os 
plant of 100-ton capacity, serving non-office spaces, is _ 
located in the test shop building adjacent to Hangar 5. = : 
Che electric light and power systems for the airport ‘. 
are supplied by the Consolidated Edison Company from Dera or INTAKE GASOLINE LINES, NEAR SEAPLANE Bast “ 
its high-tension network. There are two services tO Gasoline Is Pumped from Barge Through Upright Filters Show" a 
each building—‘‘A’’ and “B’’—hbalanced so that if one Then Through Meters to Pipe Lines and so to Stor L anks 
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eT VICE 
120/208 
Ad 
hboard 
A" an 
Y ha 
ird 
flo 
lights HEATING FOR SEAPLANE HANGAR BUILDING 
m Its Battery of Six Oil-Fired Hot-Air Furnaces, Each 
d-Pla: of 100-Hp Capacity 
syste: iter supply tor the land-plane base is furnished by 
nd in. and one 16-in. main feeding a 24-in. main; two 
} smaihes mains feed a 16-in. main for the marine base. The 
for the systems are interconnected by a 16-in. main so that 
stall ne fails, the other can supply both bases. 
he fiel (he 24-in. low-pressure line branches at a pumping sta- 
t inter tion located between Hangars 3 and 5, to feed tanks and 
mps by an 1S8-in. line. From the pumping station, 
wer tl in. high-pressure line, with a pressure of 100 lb per 
hes al , feeds all buildings in both land-plane and marine 
e of es for fire protection. At seven points along the lines, 
unctior nections are provided so that in case of failure of the 
gh cor pumping station the New York City Fire Department 
B in. it n build up the high pressure. 
o ba Plumbing arrangements include shower rooms in 
rimeter ch hangar for the use of pilots and other employees, 


i men’s and women's toilet rooms on each floor of both 
off of the land-plane and the marine terminal buildings. 

\ll the buildings are fully equipped 
with the latest automatic sprinklers. The 
p. af areas have a deluge system oper- 
ies ited by a “‘rate-of-rise’’ control, while 
+ carr the office and shop areas of the hangars 

e a standard wet pipe system, con- 
ow cit trolled by a variable-pressure alarm 
»} Che operation of any sprinkler 
her valve will sound a code number, indicating 
the building on all fire-alarm gongs, will 
record and time-stamp the code number on 
he register in the Port Manager’s office, 
und a bell in the building in which 
perated valve is located. There is 
fire-alarm box in each adminis- 

tration building 
\ vast network of underground and 
terior conduits and cables accommo- 
ne of the most extensive inter- 
ted telephone systems ever laid 
any airport. The main service 
enter the Land-Plane Administra- 
ilding, which is the central distrib- 
int for the entire system. Tele- 
p ibles are also used for teletype- 
wr ind radio communication. A 
nat de hook-up of teletypewriters 
information to air lines regarding 

nditions 

ure airport is protected by means 
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Incoming Doorways Straight Ahead; 
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of an elaborate local fire-alarm system interconnecting 
all buildings by means of a code-ringing, closed-circuit, 
electrically supervised 120-v a-c system. A crash alarm 
system with air whistles and a sprinkler alarm system is 
also connected in. The fire-alarm and crash-alarm sys 
tems are supervised from the radio control tower in the 
Land-Plane Administration Building. 


INTRICATE LIGHTING SYSTEM PROVIDED 


To the pilot of an incoming plane, at night, the field 
will appear dark, its edge and the runway he is to use 
outlined by lights, with powerful floodlights operating 
from the ends of that one runway. Buildings will be 
marked out for him by red obstruction lights. 

Runways are bordered by flush-type contact lights, 
spaced 200 ft apart. These lights throw two beams along 
the runway, one horizontal and the other 15° from the 
horizontal. The brightness of the contact lights is ad 
justed from the central control tower according to the 
weather, the operator having a range of three degrees of 
brilliance to choose from. These lights show white for 
the first half of the runway and amber for the remainder, 
with filters so placed that the same rule holds from which 
ever end the plane approaches. 

The ends of each of the four runways are marked by 
cone-type green range lights and provided with two nar 
row-beam floodlights, each of 7,500,000 ep. Each run 
way and taxi runway is controlled by red traffic lights, 
indicating when it is in use. Across the taxi-strips 
leading to the runways are treadles notifying the control 
operator that a plane is entering upon or leaving that 
runway. 

The field is outlined by 85 cone-type boundary lights, 
spaced 250 ft apart. These are amber in color, and of the 
latest prismatic type, giving a piercing beam. They are 
alternately connected on two circuits so that if one circuit 
fails only alternate lights will be affected. 

The apron is illuminated by floodlights of which five 
are mounted on each hangar. The red obstruction 
lights on top of the buildings are Neon tubes with auto 
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ADMINISTRATION BUILDING INTERIOR, MAIN FLOOR, 
WITH INFORMATION DESK 
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Fire Pumps in Pump Bur_LpInc BETWEEN HANGARS 3 AND 5 


Each Unit Has 2,000-Gal per Min Capacity 


matic switch-overs so that if one tube fails another goes 
on automatically, and at the same time indication is 
given to the control operator that a tube has proved de- 
fective. When a plane has landed on a runway, the 
floodlights and runway contact lights go out and the taxi 
lights go on, showing the pilot the taxi lane by which he 
is to reach the loading apron. 


LIGHTING CONTROL DESK SHOWS AIRPORT IN MINIATURE 


Che nerve center of this whole network of lights is a 
desk in the control tower of the Land-Plane Administra 
tion Building, which shows the airport in miniature. 
riny lights go on and off with the contact, traffic, and 
floodlights on the field, and inform the control operator 
when a plane crosses a treadle in moving to or from a 
runway. The operators in the tower have the control 
of the entire field lighting system at 
their finger tips. Those lights in con 
tinual use at night, such as the bound 
ary and obstruction lights and the 
lights on roads and parking space, also 
are controlled by astronomical time 
switches which turn them on at sunset 
and off at daybreak, subject to the 
control of the operators 

rhis intricate and efficient lighting 
system required the installation of a 
uetwork of underground cable in ducts 
covering the entire field. Approxi- 
mately SOO,000 lin ft, or some 160 miles 
of duct were laid. 

Bowery Bay is illuminated by two 
banks of floodlights so situated that the 
pilot, whether taxying in or out, will not receive the 
glare in his eyes. Each of these banks comprises three 
floodlights of 3,000 w each, or 18,000 w for the two 
banks. Lighting at the marine terminal, including the 
terminal building, hangar, and the floodlights on Bowery 
Bay, is controlled from the terminal and also is tied in 
with the Land-Plane Administration Building so that the 
entire airport operates as a single unit. 

At the north end of the airport there is a 22-ft wind 

r,’’ electrically illuminated for night use, to give the 
pilot the direction of the wind to aid him in landing. 
[t is connected with an indicator in the control tower asa 
double check for the operators against readings from the 
roof of the tower Chis wind ““T’’ can also be set by the 


Main 
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operator to aid the pilots when the wind velocity on the 
field is too light to operate it mechanically 

At present, only runway No. 2, the 5,000 ft runway, jc 
equipped for instrument approach. The transn itting 
station for this is behind Calvary Cemetery in Maspeth, 
Long Island, 3.4 miles from the southwesterly end of the 
runway. The system used is known as the SMRAZ-p 
unit. 

When the pilot passes over the transmitting station he 
receives a high-frequency note informing him of that 
fact, the note coming from a transmitter known as 4 
Z-marker. Halfway between the transmitting station 
and the airport is another Z-marker. These two 7. 
markers give him his exact distance from the runway 
From this and his altitude he can compute the gliding 
angle. This runway is also equipped with approach 
lights on the southwest end—7-ft neon tubes spaced 200 
ft apart and carried across the Grand Central Parkway 
on a line in extension of the runway for a length of 3,000 ft 

Provision also has been made in the plans for equip- 
ping the 6,000-ft runway, No. 1, for instrument landing 
when a satisfactory system is approved. Auxiliary 
power outlets for radio, light, or power use are located at 
each end of all runways. 

All radio receivers, including those of the airport it 
self and those of the air lines, are located on Rikers 
Island in order to eliminate electrical interference from 
automobiles and machinery. A 200-pair submarin 
cable connects the towers on the island with the contro! 
tower on the Land-Plane Administration Building, from 
which distribution is made to the operating offices of the 
air lines. The radio transmitters for the airport contro] 
tower also are on the Land-Plane Administration Build- 
ing; those for the air lines are located in the marshes of 
Jamaica Bay, along Cross Bay Boulevard, some 15 miles 
from the airport and are connected with it by telephone 
company wires. 

Upon completion of the airport all areas not covered by 
buildings or other construction will be planted and 





EXTERIOR OF LAND-PLANE ADMINISTRATION BUILDING, PARKWAY SID! 
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Doorways Below 


seeded. Such areas comprise approximately 375 acres 0! 
planted ground, upon which have been placed 500 trees 
and 275,000 cu yd of top-soil. 

When the work now under way is completed, on Ma) 
1, 1940, LaGuardia Field will be the finest developed air- 
port in the United States. The total cost will probably 
exceed $40,000,000, about $17,000,000 contributed ») 
the city and the remainder by the federal government 

Room is available for three more hangars 1 tw 
utility buildings. The City Council has the construcho! 
of one of these now under advisement. A hangar 4 
office building for the Civil Aeronautics Authority ane 
hangar for transient fliers have recently been : n 
and work has begun on their construction. 
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ta e Tacoma Narrows Bridge 
fo vette By Crark H. EvpripnGe 
d of the Memser American Society or Civit ENGINEERS 
[RAZ-D Bripce Enciveer, Wasnincton Toit Brince Autuority, Tacoma, Wasu. 
at 
pre LE northwest portion of the Asur nearing completion, the Ta- The plans provide a connection 
m a ate of W ashington is di- 4 coma Narrows Bridge will pro- with the city streets in Tacoma on 
station ded in a north-and-south vide a long-needed traffic short-cut the east and with the existing high 
twa 2. dit by the waters of Puget between the Olympic Peninsula and way system on the west. Phe bridge 
runway Sound which, extending from the the metropolitan centers along the eastern (Fig. 2) consists of a suspension 
olidine Stra f Juan de Fuca inland and = shores of Puget Sound. Substructure structure with a total length of 
oie ‘ i north and south distance construction methods and innovations 5,000 ft, divided between a central 
ced 200 ipproximately 90 miles, separate in superstructure design are the out- span of 2,800 ft and spans on each 
arkway wn area of land about 80 miles in standing features of the project from a_ side of 1,100 ft. Approaches and 
3 000 ft width (east and west) and 90 miles {echnical standpoint, and both of these anchorages bring the over-all length 
, equip. | length from the rest of the state. phases of the work are covered by Mr. to 5,939 ft. A normal vertical 
landing [his area, known as the Olympic Eldridge in the accompanying article. clearance of 196 ft is provided for 
uxiliery Peninsula, is well provided with navigation purposes. Phe structure 
cated at local highways, but the waters of Puget Sound effect a provides a two-lane roadway 26 ft in width with a 
barrier between it and the rest of the state to the east 4-ft 9-in. walk along each side, and is designed to carry 

port it Fig All travel to and from the peninsula is by the standard H-20 highway loading. . 
Rikers . means of ferries in Because of the particular circumstances surrounding 
eg rT “Ta Naveen) Ve the vicinity of the project, unusual features of design and construction 
oe 7 ee Seattle and Ta- were required in both substructure and superstructure 
ymarine c& Bremerton _| 30 __| 90 , . , 
aiid - Pet Townsend (a coma or by high- Piers had to be placed in water that attained a maximum 
, from Port : ways around the depth of 200 ft and moved with a velocity up to 8'/2 
nel the southern end of miles per hour. Funds limiting the width to only that 
control the sound through sufficient for two lanes made it desirable for the sake of 
1 Build Olympia. | lateral stability to keep the central span as short as 
sleen ol Puget Sound in possible, while the importance of placing the piers in 
15 miles the vicinity of as shallow water as practicable made a long span de- 
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Tacoma is re- 
stricted at its nar- 
rowest point to a 
width of about 
4,600 ft in what is 


sirable. The 2,800-ft central span chosen placed the 
piers in about 120 ft of water and resulted in total depths 
below the surface of 175 ft for the west pier and 224 ft 
for the east pier. With the cables 39 ft apart, this 
gave 72 for the span-to-width ratio. 


termed the “Ta- The entire area consists of glacial deposits of sand and 

coma Narrows.’’ gravel to depths far beyond the elevations to which the 

The bridging of piers are sunk. At about the elevation of the surface 

the sound at this of the water there is a layer of clay approximately 100 ft 

location as a_ thick extending away from the water in a horizontal 

Sih ee. Sort Lewis means of more direction on both approaches. It seems apparent that 

—_—- + / ready access to the channel of the Narrows.has been cut through this 

Pucet Sounp Area, SHowinc the Olympic Pen- 


racoMA NARROWS BRIDGE 
AND CONNECTIONS 


insula has long 
been proposed; 


however, because 
i the great depth of water and the swiftness of the tidal 
urrents, the cost of a bridge was an effective barrier to 
ts financing and all efforts of private individuals in this 
failed. On the advent of the Public Works Ad- 
nistration an application was made by Pierce County, 
n which Tacoma and the project are situated, for funds to 





lirectiot 


acTes , ‘ . r™.* 

1) trees ud in the construction. This effort was also unsuccessful. 
in 195; the state legislature created the Washington 

> May | Bridge Authority with the power to finance, con- 


yed alr- 
obablv 
1 by 


ted 


nent 


struct, and operate toll bridges, and an amended applica- 
tion 1 grant was filed with the PWA. Application 
is also made to the Reconstruction Finance Corpora- 
ii tor the purchase of the revenue bonds to be issued 
he Authority providing for its portion of the cost. 
oth applications being acted upon favorably 
urit ¢ tic summer of 1938, the Toll Bridge Authority 
ar letailed plans and specifications and on 
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», 1938, executed a contract for the con- 
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EXCAVATION IN PROGRESS ON CAISSON OF East MAIN PIER 


laver. Piers and anchorages, therefore, have been 
founded in sand and gravel at such depths that the piers 
are safe from all possible scour and the anchorages are 
secure from any danger of sliding. 

The main piers have been proportioned for fatigue 
loads of 12 tons per sq ft from combinations of dead 
load, live load, temperature, wind, tidal currents, and 
wave and ship impact. Design stresses in piers and 
caissons are 900 lb per sq in. for the concrete and 18,000 
lb per sq in. for the structural and reinforcing steel. The 
piers were designed in such a way that they could be 
constructed as reinforced-concrete bottom-door caissons, 
66 ft in width and 120 ft in length. These caissons 
(Fig. 3) have exterior walls 3 ft 3 in. in thickness, and are 
subdivided by 24-in. reinforced-concrete cross walls into 
wells approximating 13 ft square, all cast over a struc- 
tural steel cutting edge and around a structural steel 
frame. Bottom doors arranged in the usual manner 
consisted of two layers of timber, the first of 8 by 12-in., 
and the second of 4 by 12-in. material, the seams in both 
layers being well calked. These doors were designed to 
withstand hydrostatic pressure up to 6,900 Ib per sq ft, 
and in actual construction performed their task with 
little leakage. 

ANCHORAGES FOR CAISSONS A MAJOR PROBLEM 


The major problem in pier construction was the 
anchorage for the caisson in its floating stages. By the 
specifications, the details of handling this problem were 
left with the contractors, subject only to a specified 
loading condition. The adopted anchorage consisted 
of large reinforced-concrete blocks 12 ft by 12 ft by 51 
ft 6 in., weighing approximately 600 tons. Because of 
the method of placement, the reinforcement of the 
anchor blocks consisted of 1l-in. cables placed on all 
faces. It was felt that this type of reinforcement would 
provide more resistance to sudden shock than other 
types. These blocks were placed around the pier site 
in a circle of about 900-ft diameter, with the individual 
blocks located where calculations required. 

Constantly shifting currents together with swirling 
action required substantial anchorage in all directions. 
rhe “‘holding ability’’ of the individual block was based 
on its resistance to sliding, taken at 0.4 of the submerged 
weight after allowance had been made for the vertical 
component of cable pull. Because of the large forces 
involved, caisson model studies were made in the hy 
draulic laboratories of both the University of Wash- 
ington and the University of California to more ac 
curately determine the ‘“‘shape coefficient’ used in the 
standard formula for forces from currents. The results 
of these experiments indicated coefficients ranging all 
the way from about | to 4, depending on the direction of 
the current in relation to the caisson, and on its draft. 
However, for a caisson that did not approach too closely 
to the bottom during a heavy run of the tide, it was 


concluded that the value of 1.4 assumed in the desio, 
gave satisfactory results. Measurements taken of the 
actual tensions developed in the anchor lines iy licated 
that the forces never approached closer than 50% 4; 
those computed. yg 

The anchors were cast on barges at a convenient place 
for the delivery of materials and towed to the site. Ty, 
barge was triangulated into position and the bloc 
dumped by admitting water through sea-cocks into , 
compartment along one side of the barge. Inspection 
made by divers indicated that for the west pier, at whic 
the bottom was fairly level and smooth, the blocks can, 
to rest within 10 or 12 ft of their theoretical position; 
without damage. At the site of the east pier, where ; 
was necessary to level the site before the caisson could 
be landed, the bottom sloped quite abruptly, the dept) 
of water being about 50 ft over the shoreward ancho: 
and 200 ft for those on the channel side. Anchor 
dumped parallel with this slope had a tendency to ro) 
and at times were as much as 75 ft out of position. Aly 
because of the boulders found on the bottom, several! 
the anchors cracked. However, after these blocks ha 
been wrapped with cable by the divers, they were proved 
by pulling tests to be adequate for loads 50% beyon 
the requirement. Two 1°/j.-in. anchor lines attache 
each block to the caisson (Fig. 4). Lower anchor lines 
were in general fastened to the block before dumping 
while the upper lines were made fast by divers. 

The caissons were constructed up to the 36-ft heigh 
away from the site. Then anchor-line attachments 
blocks, equipment, and other miscellaneous material 
were placed aboard and the caissons were towed | 
position and made fast to the previously installed ancho; 
blocks and lines. Sinking was accomplished in the usua 
way by constructing additional lifts of structural ste 
reinforcing steel, and concrete. No attempt was mad 
to hold the caisson accurately to position during th 
floating stages, it being allowed to drift back and fort! 
with the ebbing and flowing tide as much as 20 ft. Thx 
main anchor lines having been socketed about 50 ft fron 
the caisson and attached by an arrangement of SO ind 
vidual */,-in. lines, it was necessary to continually adjust 
these lines while under stress to insure an even distri 
bution of load. This became one of the major opera 
tions, as adjustments had to be made at every turn 
the tide. Landing on the compact sand and gravel of th 
bottom was accomplished at the approach of a low slac\ 
tide. At slack tide anchorage requirements were at 3 
minimum and the caisson was maneuvered into pla: 
by eight selected lines placed over electrically drive 
winches each controlled from a central control pane! 
The caisson could thus be maneuvered readily im a 
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the < . 
cen of th time. ‘The cement used for this work as well as for the 
; indicat, piers was a sulfate-resistant, low-heat cement designated 
n 50% by the Federal Specification Board as SS-C-206. Cement 
content per cubic yard was 1.15 bbl. Aggregates up to a 
lent plac maximum size of 3 in., and segregated into two classes 
sit Th one from '/, in. to 1'/s in., and the other from |'/, to 
the bloc 3 in.—were used. Concrete strengths as shown on stand 
*ks into ard 28-day compression cylinders averaged 4,190 lb per 
In Decti ‘ sq in. For the usual I-bar attachments to the main 
at whic cables, I-bars fabricated of heavy plates were used. At 
arhietn the pin points these plates were reinforced with side plates 
| positions welded thereon. Before final approval was given to this 
. wher detail, as developed by the Bethlehem Steel Company, 
00 én tests were made at the Fritz Engineering Laboratories 
the dens rHE CABLE ANCHORAGES; NOTE THE WELDED SIDE e Lehigh University to check stress distribution and 
d anchor Pe ares at Tus Pur Poares ' design methods. These tests were reported in the Au 
ram gust 1939 issue of The Welding Journal. 
cy to rol e with the directions from the triangulation party, he design and construction of the superstructure, 
m. Ak 's landed just as the tide reached its lowest point while following along well-established lines, includes a 
several mping in water ballast. Sinking through 55 ft of rer te os interesting developments. Among these are 
locks ha il for Pier 4, and 100 ft of material for Pier 5, the large span-to-width ratio of 72 as contrasted to the 
‘Te provi complished by removing the bottom doors and ratio of 45 for the Golden Gate Bridge, the use of stiffen 
1 bev ting through the wells in the usual manner. ing girders, all-welded main saddle and cable band, and 
attacl specifications provided that the 25-ft concrete the simplified arrangement of the strand shoes. 
chor lin on the bottom of the pier should be placed with The two main towers are 420 ft in height and are made 
dumping m-dump buckets. The contractors, however, re- m8 of stiffened plates and angles all arranged a cruct 
ted permission to place this concrete through tremie form section (Fig. 5), with bracing provided by four 
it heig s 12 in. in diameter, and this was successfully ac- G°¢P horizontal struts. The tower is designed to be 
achments mplished with a maximum length of tremie, in Pier 5, bent shoreward a maximum of 3 ft during erection, with 
ites 10 ft. Concrete in the caisson was proportioned for final dead-load positions 3 in. shoreward. Phe stiffening 
benied 1.55 bbl of cement per system consists of two 8-ft girders, 39 ft on centers, to- 
ed anc cubic yard with a maxi- gether with the floor system of stringers, laterals, and 
ts on oem aggregate of 1'/s in. 5'/s-in. concrete slab, which are placed at about the 
sell ote f lieth eaahiiniann dn neutral axis of the girders. rhe main-span cables are 
ves me , sea water, modified port- very stiff, having a sag ratio of 1 to 12. The design of 
urine land cement was used. as the girders is controlled principally by lateral forces, the 
mr Aderetined ne te onshore. ' 2in. plates of the main girders being stiffened to insure 
ft ages. Strengths in stand- participation of the entire girder section in compression. 
0 Ft fros ard 28-day compression In the design of the system for resistance to these lateral 
F 80 j evtiadace averaged 5,150 forces, partial advantage was taken of the stiffness of 
Be od Ib per sq in. the concrete floor and the composite action of the entire 
on Gist? Tae mate catie floor system. Lateral loads were taken at 30 lb per 
WF oper anchorages consist of “d 4 on 1'/, times the projected area and on the live 
y tur 2( -cu y rete “O80. 
vel of t aceeaiaoed aren a It is computed that the maximum wind forces will 
iis ale and gravel formation result in a lateral movement in the main span of 20 ft. 
om sheet 90 tt shove the Because of the extreme lateral flexibility of the structure, 
to p clay stratum and a suf- 2" attempts being made to study its dynamic behavior 
y dri fistent distance back by the construction of a model at the University of 
I pa Socom the hanks to insure Washington. The model represents the entire bridge 
: against sliding. Their width with the floor system in place and is scaled for 











stability was computed 
on the basis of a coeffi- 
cient of sliding friction of 
0.4 and a maximum bear- 
ing load of 6,000 Ib per 
sq ft. No allowances 
were made for the pas- 
sive resistance of mate- 
rial in front of the block 
or the resistance devel- 
oped along the sides. 
These large blocks of 
mass concrete were cast 
in rectangular units of 
from 600 to 800 cu yd 
each, so arranged that no 
adjacent unit was poured 
until each block had had 
at least 5 days’ curing 


UT THE TOWER ON THE 
EST MAIN PIER 


ALL-WELDED Marn CABLE SADDLES—-AN IMPORTANT 
INNOVATION ON THE TACOMA NARROWS BRIDGE 
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x . Wood Forms 8" x 10" Timber 
CAISSON SINKING for Concrete Sheathing 
| a in 
HN “a 
Timber Fender hed 
—~ <a ta 
{ Bracing ~ vy | 
‘ , Double Wood Bottom = i 
a ; —_— 
FIRST STAGE Z THIRD STAGE 7 a es | 
Cutting Edge Being Put into Water at 
Assembted in Shop Site and Anchored 
Draft 15'0" . weer . 
et | ‘ 
an 
a edecakeaess a 
Double Wood Bottom U 
f 4 SIXTH STAGE 
Water Pumped Into 
Celts for Baltast 
Draft 60' 0" 
350° 0" =| 
Concrete Anchor (24 per 
Caisson) 51'6" « 12'0" x 
12° 0", 600 Tons 
Coo - 
all principal characteristics—the lineal dimensions, direction of Lacey V. Murrow, Assoc. M. Am. Soc. CB. 


elastic behavior, weight, and so forth. It is expected 
that these model studies will be completed before the 
completion of the superstructure and that advantage 
can therefore be taken of them in the final arrangement 
of the central span in the damping out of any set wave 
pattern. 

The main cable saddles at the tops of the main towers 
are all-welded units, a detailed study having indicated 
that with the welded design better stress distribution 
could be accomplished more economically, and all the 
uncertainties inherent in cast-steel units could be elimi- 
nated. The design of these weldments was worked out 
in the Toll Bridge Authority design office in close collabo- 
ration with the engineering department of the Bethle- 
hem Steel Company. Because of the large size and 
exact dimensions required in the cable trough, close 
conformity to manufacturing technique was required. 
Cable bands, likewise, are all of welded construction, 
which has also resulted in a material reduction in weight 





chief engineer of the Washington Toll Bridge Authority 
and Director of Highways, advised and assisted by a 
consulting board consisting of C. E. Andrew, M. Am. 
Soc. C.E. (principal consultant); R. B. McMinn; Rear 
Admiral L. E. Gregory, M. Am. Soc. C.E.; and R. H. 
Thomson, M. Am. Soc. C.E. Leon S. Moisseiff, M. 
Am. Soc. C.E., has been a consultant on the superstruc- 
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and improvement in quality. =, 

The strand shoes at the anchorage I-bars are placed = & ones" pate ea) Eres . 
one on each side of the steel plate bar, ie 33 | 22° Clameter 
thereby eliminating many of the erec- Pai eden 3s re 1" phate 
tion difficulties that have been en- * 

CAISSON ‘ f 

countered with the usual detail. a — Clamps One ;” Plate L Three 2" Piates 

Work on the project was under- | 
taken November 23, 1938, and it is a 
expected that it will be completed F ——————— 
June 30, 1940. The general contract ture design, and in the pre- 
is held by a combination consisting wn liminary stages of the work 
of the Pacific Bridge Company of San italia nove the firm of Moran, Proctor, 










Francisco, the General Construction 
Company of Seattle, and the Colum- 
bia Construction Company of Bonne- 
ville, the Pacific Bridge Company be- 
ing the operating company. This 
group of companies constructed the 
piers and anchorages, completing this 
work in September 1939. The su- 
perstructure work is held under sub- 
contract by the Bethlehem Steel Com- 
pany, the bridge wire being produced 
by the John A. Roebling Sons Com- 
pany. 

















and Freeman was consulted 
on the substructure design. 


Maximum Total Horizontal Pull on Four 
Anchor Blocks for the Following Forces 






\ Rescuers ipersan The writer is bridge en 
ni... a oe for the Toll Bridge 

Xp, Total 950000.» Authority, in direct charge 

” of design and construction. 
David L. Glenn is chiel 

resident engineer for the 

PWA, and the RFC has 

Concrete Anchor Deen represented by T. L. 


Condron, M. Am. Soe. 
C.E., with James H. Roper, 
Assoc. M. Am. Soc. C.E. 
as resident engineer inspec 


51'6" x 12'0" x 
~~ 12' 0", 600 Tons 





The project was designed and is 
being constructed under the general 
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Studies of Rainfall Intensity 


Second of Two Groups of Papers on Hydrologic Investigations at Washington University 


By Erwin R. Brenan and H. G. ArMIsTEAD, JR. 
MEMBERS OF WASHINGTON University Strupent Cuaprer, Am. Soc. C.E. 


‘ith an Introduction by W. W. Horner, M. Am. Soc. C.E. 





Proressor OF HypRaAULic AND SANITARY ENGINEERING, WASHINGTON University, St. Louts, Mo. 


Introduction 
By W. W. Horner 


HE two investigations reported here by Messrs. 

Breihan and Armistead deal entirely with occurrence 
of rainfall at or exceeding specific intensities. 

Breihan’s study involved an analysis of mean hourly 
rainfall, and is important for the reason that hourly 
amounts are now becoming available out of the new pro- 


If general values of infiltration capacity are available for 
a particular area, it is possible, from graphs such as this, 
to determine the probable surface runoff from that basin 
for each of the three parts of the year whenever a good 
series of precipitation values by months is available. Such 
information will permit of a much more definite estimate 
of that part of watershed yield coming from surface runoff 
than has been possible through any of the relationships 
heretofore applied. 

Considering that this investigation involved the use 





— cedure of the Weather Bureau, and there is a definite : me. 
oc. CE tendency in engineering practice to use these values as = Pun d _—  Aacanh ae ~* png Phone in F ‘iL é 
uthority though they were actually uniform rates throughout rn i 2 ages a — my ms ; - oe i = 
ed by a the hour. To the extent that these hourly mean rates gern . bo ‘ie noose toscana ‘ld “a se. ~~. : oy 
M. Am are used in the analysis of particular storms in connec- P h F th - t ve pec be d ee 
1: Rear tion with available knowledge of stream flow, the result- ie ‘ 1 4: con ~ Taxes de t e th Soil C ti 
iRH ing infiltration capacities do not have direct physical Se : an aan oien te r 4: t a 
eiff, M value, and merely represent the infiltration capacity that a a ae a ee 
erstruc- would — . exist to te wage — ye ex- 

cess rainfall, if the precipitation ha n of uniform : : 
SECTION intensity throughout the Son On the other hand, if a Relation of Hourly Mean Rainfall to 
VER LEG mean hourly rate may be reexpressed as a series of rates, Actual Intensities 





as the precipitation probably really occurred, the result- 
ing infiltration capacity values will be much more nearly 
the true values that existed. 

lhe results of Breihan’s study will be most illuminating 
to the hydraulic engineer. The fact that for a rainfall 
having a mean hourly value between '/; and 1 in. per 
hour, 80% of the precipitation on the average occurs in 
excess of the hourly rate, presents an entirely new picture; 
and when it is shown that 45% of the precipitation prob- 
ably occurs at rates twice the mean hourly rate, it is 
necessary to give very serious consideration to the results 
this fact will have on hydrologic applications. 

As an extreme example, let us suppose that the aver- 
age infiltration capacity for a certain area is 1 in. per hour. 
If an hour’s rain occurred at a uniform rate of | in. per 
hour, there would be no excess rainfall; but if, as in the 


By Erwin R. BrerHan 


THs study involved an investigation of rains having an 

average intensity of '/, in. or more per hour, with a 
view to determining at what intensities the precipita- 
tion occurred during each hour investigated. Although 
heavy rains are usually reported as so many inches per 
hour, and the reported values are often used as mean 
uniform intensities for the whole hour, this never pre- 
sents a true picture of how the rain actually fell. Nature 
never allows a rain to fall at one rate for a whole hour; 
therefore the rain must fall at different intensity rates 
than the mean intensity rate. The objective of this 
study was to determine, for any hour having a mean 
recorded intensity, the probable rates at which the rain- 
fall actually occurred. 





most probable case, 80% of the pre- 
















cipitation occurred at rates in excess of Sel | a 
e pre- | in. per hour, the true excess rainfall Ra, | rend Less Thon 1° gortiear 
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The study was made from the records of several 
Weather Bureau stations, all but one of which are in the 
Mississippi Valley. They are located in a strip that 
runs through the central part of the United States, and, 
being rather well scattered, give a fairly representative 
sample for it. The study was not intended to be ex- 
haustive, and only the records that were at hand were 
investigated. Much more time and many more records 
should be used to give this subject the consideration 
needed for a complete study. 

Most of the data were obtained from photolith prints 
published by the Soil Conservation Service, which give 
directly, for each precipitation period, the amounts of 
rain that fell at the different intensity rates. Other data 
were obtained from the mass curves of the recording 
gages at the Washington University and the Edwards- 
ville stations. The stations included in the study are 
tabulated below: 


Orrtctat STATUS Periop Stuptep 


STATION 
Bethany, Mo Soil Conservation Service 2 yr, 1933-34 
Guthrie, Okla. . Soil Conservation Service 5 ys, 1932-37 
Clarinda, lowa Soil Conservation Service 5 yr, 1934-39 
Zanesville, Ohio . Soil Conservation Service 5 yr, 1934-39 


Soil Conservation Service 1 yr, 1938 
Soil Conservation Service , 1933-39 
Soil Conservation Service 2 yr, 1938-40 


Waco, Tex 

La Crosse, Wis 
Edwardsville, Ill.. 
St. Louis, Mo 


(Washington University) 1'/; yr, 1938-40 


Cooperative station 

The only rainfalls considered were those in which '/, in. 
or more fell within one clock hour. For each such rain 
the place, date, hour, total amount falling in the hour, 
and amount falling in each “intensity rating group’ were 
recorded. The intensity groupings used were as follows: 
every tenth of an inch up to an intensity of 1 in. per hr, 
every quarter inch up to 2 in. per hr, every half inch up 
to 4 in. per hr, and then every inch up to 7 in. per hr. 
All rains having intensities of greater than 7 in. per hr 
were recorded in the 7-in.column. A sam- 
ple recording is shown in Table I. 

After recording all rains in this manner, 
the percentages of rainfall amounts falling 


TABLE III. 


cumulative percentages for each of the two groups of 
rains, considering the results of all the stations, were 
calculated. All these data are shown in Table III. 

In Fig. 1 the cumulative percentages of each group of 
rains are plotted, to show the differences in the char- 
acteristics of the two groups. In addition, the individ. 
ual cumulative percentage curves of three of the 
heaviest rains are also shown. Finally, the vertical 
line through the 100% division on the abscissa repre. 
sents an imaginary “‘ideal’’ rain, having a uniform 
rate for the whole hour, this rate necessarily being the 
mean intensity per hour. The plottings show clearly 


TaBLe II. Seconp Srep in ANALYSIS 
PERCENTAGES OF RAINFALL Amounrs 
FALLING AT INTENSITIES REPRESENTED 
AS PERCENTAGES OF THE HovRLy 
No Tre Date AMOUNT MEAN INTENSITY 


—— 
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that as the amount of rain falling per hour increases, 
more of the rain falls at percentage rates that are near the 
100% average intensity rate, and the curve more and 
more approaches the rain of uniform intensity. 

How the graph of Fig. 1 can be utilized to analyze a 
given rain is shown in Table IV. The rain selected was 
listed as No. 112, and occurred from 9 to 10 a.m., Octo- 
ber 30, 1935, at the La Crosse (Wis.) station. The re- 
sults of the calculations and the actual observed values 
are both shown. 

From the above results, it is apparent that knowing 
the average intensity of rain for an hour, it is possible to 
determine the probable intensities at which it actually 


SUMMARY OF RAINFALL INTENSITY ANALYSES 


Rains of '/; to 1 in. Mean Intensity per Hour 


PerRcenTaces or TOTAL RAINFALL PER Hover 





at various intensities represented as per- e 
. . +4: z FALLING AT INTSNSITIES REPRESENTED AS 
centages of the hourly mean intensities 3 Danemenedanan cum Maumee Nidan Geena 
were computed. As shown in Table II, . 2. 4 ne go 
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d Entries in Table II correspond ['#7inds. lows . 7. = ; .) io a : 
anc up. ana has Pp Zanesville, Ohio 27 0.70 20.1 9.4 17.5 11.8 9.7 19.2 8.1 44 
to the data in Table I. Waco, Tex 3 0.72 14.2 11.9 4.0 6.7 14.0 22.1 26.1 
er: unt . =e fs La Crosse, Wis... ..... 34 0.70 16.9 17.8 13.1 13.7 11.8 10.4 6.0 11.1 
The rains pap then divided into two cf iiNis Mo. (Washington U.) 14 0.66 16.2 17.1 9.2 7.5 62 25.9 122 7.1 
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studied separately and compared with 
the other. 

The average percentage of the amount 
of rain falling in each of the percentage 
intensity groups was found for each of 
the stations considered, and from the 
average percentages of rainfall amounts 
the cumulative percentages were com- 
puted. Finally, the average and the 


Bethany, Mo 
Guthrie, Okla. 
Clarinda, lowa 
Zanesville, Ohio 
La Crosse, Wis. . 


St. Louis, Mo (Washington U ) 2 


Averages of stations . 
Cumulative percentages 


Rains of 1 in. or Greater Mean Intensity 





5 1.54 27.6 17.2 17.8 6. 14.1 6.2 24 
9 1.54 25.9 14.7 27.1 19.7 4.7 3.1 4.7 z 
2 1.13 28.2 9.8 oe os 4.3 89 =. a5. 
6 1.37 19.2 18.6 3.2 6.0 3.8 39.6 6.9 : S 
6 1.39 19.6 21.2 27.8 9.6 7.0 7.2 4.7 45 
1.10 7.5 +e aa 50.0 42.5 
1.42 22.5 15.9 ,17.3 15.1 6.9 14.2 4 ‘ 
100.2 77.7 61.8°44.5 29.4 223.5 8 $.! 
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10, 

nd the amount falling in excess of any particular 

ity. If it were possible to make a long-time study 

1V. CALCULATED AND ACTUAL VALUES oF Rain No. 112 
(Amount, 0.52 IN. PER Hr) 


: [ 0 100 150 200 250 300 400 500 
ries, im percentages! +, to to to to to to and 
rly mean . - +1100 150 200 250 300 400 500 up 

(0.00 4.52 0.78 1.04 1.30 1.56 2.08 2.60 
riss,inin.perhour . {9 59 0.78 1.04 1.30 1.56 2.08 2.60 
sTED AMOUNTS, Inin 
.chintensity group . 0.09 0.07 0.07 0.05 0.06 0.08 0.05 0.05 
wutetiee . . . 0.52 0.43 0.36 0.29 0.24 0.18 0.10 0.05 
AMOUNTS, in in.: 
each intensity group . 0.09 0.03 0.15 0. 
ilative . « « - 0.83 0.43 0. O. 


0.00 0.20 0.00 0.05 
0.25 0.25 0.05 0.05 


gg 


‘ the rains in some one district, analyzing them in the 
same manner, the probable intensities could be deter- 
ned quite accurately. 





Rainfall Intensity Study for1938—1939, 


for Edwardsville, Ill. 


By H. G. ARMISTEAD, JR. 


HE object of this study was to find some method of 

breaking down rainfall intensity data into a simple, 
usable form, with respect to annual occurrence. 

Because of limitations of time, it was possible to study 
the records of only one year, from March 1938 through 
February 1939. The tabulated rainfall records for 
Gage No. 2 of the Soil Conservation Service at Edwards- 
ville, Ill, were used. (These were not quite complete; 
on three rains it was necessary to substitute the records 
from Gage No. 3, located close by.) 

These data were analyzed as follows: A set of tabula- 
tions was prepared for each precipitation occurrence dur- 
ing the full year, showing the total amount occurring, the 
approximate duration, and the amount occurring in each 
of about twenty intensity groups varying from 0.1 to 7.0 
in. per hr. These records were broken up to show the 
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amount of precipitation within each of these intensity 
groups foreach month. (See Table V.) 

A small amount of precipitation falling at very low 
intensities for short periods of time, which could not be 
secured from the recording gage records, was added to 
the lowest intensity group in order that the total rainfall 
used in the calculations should equal the total rainfall 
for the year at that station. 

For simplification, this material was combined into 12 
intensity groups. To make the values more generally 
applicable, the actual amount of precipitation occurring 
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Fic. 2. PERCENTAGE OF RAINFALL EXCEEDING ANY GIVEN RATE 
OF PRECIPITATION, IN VARIOUS FouR-MONTH PERIODS 


Data from Gage No. 2, Edwardsville, Ill., Mar. 1938—Feb. 1939 


in excess of each chosen intensity was divided by the 
monthly total, resulting in percentages of the monthly 
precipitation, occurring in excess of each of the precipita- 
tion rates. These values were combined for four- 
month periods, each representative of a distinctive part 
of the water year. The percentage falling in excess of 
each of these rates for each period was plotted on a graph 
showing the values for each third, and also the yearly 
values. (See Fig. 2.) 

In addition, a graph was prepared with months shown 
across the bottom, and points plotted showing the per- 





TABLE V. AMOUNTS OF PRECIPITATION OCCURRING AT VARIOUS INTENSITIES, EDWARDSVILLE, ILL. 
ENSITY 
mg 1938 1939 
UR = ——————— “a _ —_—_-_--_*; TOTALS 
Mar Apr May June July Aug Sept. Oct. Nov. Dec Jan. Feb. 
1 2.23 0.72 0.72 0.30 0.76 0.07 0.24 0.14 0.695 1.01 1.54 0.96 9.385 
).2 0.98 0.83 0.50 0.44 0.33 0.18 0.10 0.16 0.55 0.38 1.37 0.68 6.50 
3 0.74 0.18 0.96 0.35 0.31 0.11 0.05 0.02 0.60 0.18 0.48 0.30 4.28 
4 1.04 0.26 0.56 0.21 0.23 0.08 0.10 0.07 0.735 0.11 0.47 0.20 4.065 
4 0.44 0.22 0.21 0.26 0.18 0.08 0.14 0.04 0.68 0.02 0.08 0.03 2.38 
t 0.05 0 0.09 0 0.06 0 0 0 0 0 0 0 0.20 
f 7 0.35 0.26 0.34 0.11 0.36 0.08 0.05 0.20 0 0.09 0.05 0.07 1.96 
0.8 0.35 0 0.29 0.12 0.13 0.06 0.05 0 0 0 0.06 0 23 1.29 
5 ) 0.14 0 0.15 0.25 0.11 0.15 0.08 0 0 0 0 0.14 1.02 
0.08 0.06 0.14 0.03 0.16 0 0.18 0 0 0.03 0 0.03 0.71 
2 0.39 0.08 0.11 0.42 0.68 0.23 0.28 0.02 0.08 0.06 0 0 2.35 
> 0.24 0 0 0.43 0.70 0.12 0.11 0 0 0 0 0 1.60 
7 0.32 0 0.36 0.05 0.71 0 0 0 0.02 0.10 0 0 1.56 
7 ) 0.54 0 0.21 0.12 0.85 0.15 0 0.03 0 0 0 0 1.90 
2 0.27 0 0 0 0.29 0.07 0 0.09 0 0 0 0.18 0.90 
0.15 0 0.40 0.04 0 0 0 0.04 0 0 0 0 0.63 
7 0.44 0 0 0 0 0 0 0.09 0 0 0 0 0.53 
0 0 0.2? 0.37 0.24 0 0 0.14 0 0 0 0 0.98 
0.05 0 05 0.27 0.15 0 0 0 0 0 0 0 1.03 
0.32 0 0.33 0.06 0 0.13 0 0 0 0 0 0 0.84 
0.55 0 0.07 0 0 0 0 0 0 0 0 0.14 0.76 
0 0 0 0.68 0 0 0 0 0 0 0 0 0.68 
0.11 0 0.10 0 0 0 0 0 0 0 0 0 0.21 
1.78 2.61 6.33 4.51 6.2 1.51 1.38 1.04 3.36 1.98 4.05 2.96 45.76 


Total rainfall + 
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centage in each month falling in ex- '™ 


cess of each of six selected intensity 
values. (See Fig. 3.) 

The results of Fig. 3 are very in- 
teresting, seeming to follow the same 


pattern as Meyer's curvesforamounts 
of precipitation occurring in any £ 
month (Elements of Hydrology,by A.F. 3© 
Meyer, Wiley, New York, 1928, pages & 
114-118). It is interesting to note * 
that, as the amount of precipitation F 0 
occurring in any month increases, there 5 


is a proportionate increase in the per- 
centage of that rain falling in excess of 
certain different rates. 

A study similar to this, using records 
for a longer period of time, if combined 


20 

















r* eal. bay ; rsa F 
with a knowledge of infiltration capac h- = a < ay = — 7 = = — 
ity, would be very useful in computing 

- - - 1939 oe ~ 1938 - 
monthly and annual stream flow, and 
thus in calculating the surface water Fic. 3. PERCENTAGE OF MONTHLY PRECIPITATION FALLING IN EXCESS oF 


supply available at any water supply 
project. 


VARIOUS SELECTED RATES * 


Data from Gage No. 2, Edwardsville, Ill., March 1938 Through February 1939 
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Ingenious Suggestions and Practical Data Useful in the Solution of 
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Formulas for the Solution of Catenary Problems 


By Joseru Jorre 


Associate Proressor, DeparTMeNT or Mecuanics, Newark Cotiece or ENGINEERING, Newark, N.J. 


QUATIONS of the common catenary involve trans- 
cendental functions and frequently have to be 
solved by approximate methods. In this article New- 
ton's method for the solution of equations is used to de- 
rive formulas by means of which catenary problems may 
be solved accurately and systematically. In the dis- 
cussion that follows, only the catenary with supports at 
the same level (Fig. 1) will be considered. 
The problems may be separated into three types, in 
(1) the span, a, and the sag, 5, are given; (2) 
the span, a, and 
the length of the 
5 cable, L, are given; 
(3) the span, a, 
and the tension, 
7, at the point of 
support are given. 
In all three cases, 
w, the weight or 
load per unit 
length of cable, is 
also given. The solution in each case consists in first 
finding c from the equations of the catenary, c being 
defined as H/w, where H7/ is the minimum tension in 
the cable. A preliminary value of c must be obtained 
either by trial or by assuming the curve to be a parabola 
as a first approximation. 
Consider the case where the span and sag are given. 
a? 


a 


which 


y 


Fic. 1 THe CATENARY 


From the equation of the parabola we have ¢, = 


Applying Newton’s method, if ¢ = c, is an approximate 
solution of the equation f(c) = 0, it follows that a more 





accurate solution is ¢ = @, where 
a ans f(x) (] 
2= 5 SFR css ecewees i 
f'(a) 
The equation of the catenary may be written as 
b 
Comm ae 1m a 8. cece ce cess (2 
at c 
Applying Eq. 1, we have 
a 
cosh 5— — & — b 
<C) (3) 
50.0551 3 
‘nh 2-— > 
5 sin 3c, 


Since c; may be obtained from @ by applying Eq. | 4 
second time, we have in general: 





eX (cost — — 1) —b 
26. (4) 
Cn ti=G+¢, a a ) 
5 sinh =~ — 6 


We solve the following illustrative problem with the 
aid of Eq. 4: a = 500 ft, b = 80 ft, w = 6 lb per, tt, 
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5 * 
= 7 , the minimum and maximum tensions in the To derive a formula for the case where the span and 
- length of cable are given, we proceed as before, using 

. the equation 
0 * 
0 = 391 I 
Q 4 . a on 
eek |} Peer | | 
5 ¢ a 
391 | cosh —— — 1} — 80 
| 782 Applving Ea. 1 
+ 391 —— 500 = 402.6 Sere oe 
: ees . 
250 sinh ==5 — 80 ; a 
782 2c, sinh — — L 
500 Co+i =O,+G- err at ery (6) 
402.6 | cosh ——— 305.9 ;-1)-8 a cosh s— — L 
6 + 402.6 : 500 <Cn 
= 9 , . 
250 sinh => 805.2 — 80 Finally, for the case where the maximum tension and 
= 403.4 Span are given, we use the equation: 
x a 
_ . 500 —— = COS =— © 0... 1... eee 7) 
A 403.4 {| cosh ——— — 1) — 80 we 2c ( 
m 806. 8 
OF , 103.4 + 403.4— 00 Anoiving E 1 
ri - 7 
250 sinh ra — 80 Ppryme “4 
1939 a T 
103.4 — 0.19 = 403.2. ¢, cosh 5— — 
ee ‘ C412 t+"... (8) 
— fhe value of c = 403.2 may be checked by substitu- i a nh — — rT 
tion in Eq. 2: 2 26. W 
500 SO pan ‘ : . . 
cosh -1—-755 = 0 Iwo, or at the most three, applications of Eq. 4, 6, or 
506.4 403.2 8 are usually found sufficient in the solution of the three 
984 — 1 — 0.1984 = O. types of problems on the catenary discussed above. 
In those cases where the ratio of sag to span is small, 
=n It follows that the minimum tension H = we = 6 X after a preliminary value of c is obtained on the assump- 
103.2 2,419 lb, and the maximum tension J = __ tion that the curve is a parabola, a single application of 
c) = 6 X 483.2 = — Ib. Eq. 4, 6, or 8 may be sufficient. 
Artesian- Well is Riateas by Vaik: Head- — Method 
By M. A. CHURCHILL, Jun. Am. Soc. C.E. 
mate AssistANT Hyprautic ENGINEER, TENNESSEE VALLEY AuTHoriTy, Hyprautic Data Division, KNoxviLie, TENN. 
nore _e : 
R solving problems in artesian-well hydraulics, the flowing through the porous stratum, friction is developed 
formula given by H. E. Babbitt and J. J. Doland, between the moving water and the rock. The head loss 
Members Am. Soc. C.E., in their work on Water Supply so produced is the major reason why the water surface in 
engineering is usually employed: the well is lower while the well is being pumped than 
(D d) when it is not. (See Fig. 1.) 
= 2k: X.... For purposes of this discussion, it will be assumed that 
aa 2 the aquifer, within the area affected by the well, is of uni 
log - q - y 
form texture and of constant thickness. It must also be 
\< : , ; assumed that the water in the water-bearing formation 
where 0 = rate of flow into the well 
K = a constant for any particular well «Ground Surface 7 
{ = thickness of the water-bearing formation na . 
1 drawdown in the well ‘id 
R = radius of the circle of influence aes il Lee ee ————— 
(2 y = radius of the well a clagamabare Drow Deen ; 
lhe derivation of this formula is quite satisfactory adhipietehaegen See 
irom a purely mathematical viewpoint but it fails to © —goyeey—— BTL TR ead Lost in Bore of Well 7 
: ey a mental picture of the physical processes in- _ pag “weer ; ee 
. his article has been prepared to present a bem nly ch neh, —— Frag Water Bearing Stratum 
new approach to artesian-well hydraulics which can be RRESED | SUS MAME aati ee 
, : —_—_— er 
readily understood and applied. 
_ In order for water to flow into a well from a water- Fic. 1. AN ARTESIAN WELL 
r bearing formation, the pressure must be less inside the 
well than outside. Drawing water from the well by a_ is not moving before pumping of the well begins, and that 
pump lowers the surface of the water in the well and so the well completely penetrates the aquifer. If these 
dec s the pressure on the water-bearing formation. conditions are not attainable, an error of some magnitude 
he Ch reased pressure causes water to flow through the — will be introduced into the calculations, whether the fol- 


t lor n toward the well. However, in the process of lowing method or any other method is used. If the varia 
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tions from these conditions are known, however, the 
proper adjustments can be made. 

Under the above conditions, water will flow toward the 
well equally from all directions when pumping is in 
progress, the velocity of the moving water varying in- 
versely as the distance from the center of the well. For 
the purpose of this discussion, it will be assumed that the 
water has a velocity of 10 units as it enters the well. 
Under these conditions the velocity at a radial distance 
from the center of the well equal to 2 radii of the well 
will be 5 units; the velocity at a distance of 3 radii from 
the center will be 3.33 units; and so on. 

Assume that the aquifer, about the well, is divided up 
into concentric vertical cylinders, each cylinder having a 
wall thickness equal to the radius of the well. The first, 
or inner cylinder, will have an inside diameter equal to 
the diameter of the well and an outside diameter equal to 
2 diameters of the well; the second cylinder will have in- 
side and outside diameters of 2 and 3 well-diameters, re- 
spectively; and so on. 

If the velocities of the approaching water are plotted 
as ordinates, and the distances from the center of the well, 
in radii of the well, as abscissae, the true average velocity 
of the water as it passes through the walls of any cylinder 
can be determined by measuring the area under the cor- 
responding portion of the velocity curve and then divid- 
ing thisareabyits width. The areacan be measured with 
a planimeter, but it is easier and more accurate to compute 
it by calculus, since the equation of the velocity curve is 
simply y = 10/x, with y expressed in units of velocity and 
x in radii of the well. This curve is shown in Fig. 2. 
The area under the curve between x = 1 and x = 2 is 
§.932 square units. The width of the area is 1, so the 
average velocity in the wall of the inner cylinder is 6.932 
units of velocity. The average velocity in the wall of 
the second cylinder is 4.055 units, and so forth. 

The head losses occurring in the walls of the imaginary 
cylinders are in direct proportion to the average veloci- 
ties therein. Thus, assuming the head loss in the wall 
of the inner cylinder to be unity, the head loss in the wall 
of the second cylinder will be 0.585, and so on. 

The total drawdown in the well must equal the sum of 
the losses occurring in the cylinder walls between the well 
and the outer limit of the circle of influence, assuming for 
the moment that the friction loss and velocity head in- 
side the well bore are neglig.ble. If the cumulative sums 
of the individual cylinder wall head-losses are plotted as 
ordinates, against distances 
from the center of the well 
(in terms of the radius of the 
well) as abscissae, the result- 
ing curve will show relative 
head losses along the line of 
flow in the aquifer. The 
plotted relation of head loss 
in the aquifer to horizontal 
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Fic. 2. Revtative Vevcociry Curve 


distance from the well constitutes what the writer is 
pleased to call a unit-head-loss curve. 

It would be laborious to compute the individual head 
losses in each of the cylinder walls in order to draw the 
unit-head-loss curve. However, if only the first few 
values are computed and plotted on semi-logarithmic 
paper, the equation of the curve may be found, as the 
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graph is a straight line on this type of paper. The values 
of Y are values of head loss in terms of head loss in the 
inner cylinder wall. The values of x, plotted on the 
logarithmic scale, are expressed in terms of radii of th, 
well. The equation of the curve is Y = 3.322 logy , 
This curve is shown in Fig. 3, plotted on coordinate paper 
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Fic. 3. Untr-Heap-Loss Curve 


The curve shown has the general shape of every draw. 
down curve of every artesian well drawing its supply from 
porous non-fissured rock. 

The relation of horizontal distance from the well to 
relative head loss in the aquifer is shown by the unit. 
head-loss curve. Practically any problem in artesian. 
well hydraulics can be solved by its use if we know the 
radius of the well where it penetrates the aquifer, the 
drawdown in the well at some particular pumping rate, 
and the drawdown at any other point within the circle of 
influence. If only the drawdown and rate of production 
are known, an approximate solution to many problems 
may be secured by assuming the radius of the circle of 
influence to be 1,000 radii of the well. 

An example will best illustrate the use of the unit-head- 
loss curve. Suppose the drawdown in a well 12 in. in 
diameter, under some particular pumping rate, is 50 ft 
and the resulting drawdown in an observation well 100 ft 
away (point A) is 10 ft. How much drawdown will there 
be at a distance of 250 ft (point B) from the pumped 
well? What is the radius of the circle of influence? One 
hundred feet equals 200 radii in the case of a 12-in. well 
Figure 3 is entered with the value 200 radii as an abscissa. 
The corresponding ordinate to the curve is 7.65. This 
value of ordinate shows that between point A and the 
well there is a head loss 7.65 times as great as that occur- 
ring in the wall of the inner imaginary cylinder. The 
actual value of the head loss between point A and the 
well is 50 minus 10, or 40 ft. The number of units of head 
loss is 7.65, and so the actual value of the unit head loss 
is 40 divided by 7.65, or 5.23 ft. This value of 5.25 ft 
is the actual head loss occurring in the wall of the inner 
cylinder, for this well, under the influence of the particu- 
lar pumping rate. If the pumping rate changes, the 
head loss all along the drawdown curve will also change, 
and so the unit head loss will have a different actual 
value. The drawdown at a horizontal distance of 2") 
ft from the well can be found by entering the unit-head- 
loss curve with the value of 500 radii as an abscissa and 
noting the corresponding ordinate. This ordinate 's 
found to be 8.96. This value indicates that between 
point B and the well, the head loss is 8.96 times 5.25 It 
or 46.86 ft. Therefore the drawdown at point J is 0! 
minus 46.86, or 3.14 ft. 

The radius of the circle of influence, or the distance 
beyond which the well has no effect, can be found by 4 
viding 50 by 5.23 and entering the unit-head-loss curve 
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quotient as an ordinate. The quotient is 9.56 
corresponding abscissa is 756 radii, or 378 ft, 
- the radius of the circle of influence. 
r}.oretically, of course, the radius of the circle of in- 
flue xtends to the outer edges of the artesian aquifer 
( he piezometric water surface before pumping be- 
vel), but there is a point beyond which the draw- 
‘ so small that it may be neglected. This point 
he practical limit of the circle of influence. 
above solution, it was assumed that the sum of 
he citv head and the head loss due to friction result- 
og from the turbulent flow of water up through the bore 
‘the well was negligible. Actually, part of the draw- 
iown in every well is due to these losses. However, each 
well is an individual problem in this respect and no gen- 
eral solution can be given. In that part of the well 
which is cased with pipe, the friction loss can be fairly 
.ccurately evaluated by the use of the ordinary hydraulic 
formulas. However, in rock wells, that part of the well 
below the casing is not of uniform roughness, and so 
engineer must use his own best judgment in choosing 
, roughness factor for it. The velocity head is usually 
small and can be neglected in practically all calculations. 
Many other practical problems involving the relative 
lischarge of a well under various drawdown conditions 
snd the relative discharges of wells of different diam- 
eters, can readily be solved by use of tne unit-head- 
loss method 
rhe need for, and possible uses of, a simpler approach 
well hydraulics became apparent to the writer while 
he was employed as Assistant Engineer in the Illinois State 
Water Survey. In the writing of this article he is in- 
lebted for encouragement and criticism to W. D. Gerber, 
|. Deland, and H. E. Babbitt, Members Am. Soc. 
E.;O. E. Meinzer, of the U.S. Geological Survey; A. S. 
M. Am. Soc. C.E.; and H. A. Schaill, Jun. Am. Soc. 
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Simplified Extraction of the 
Square Root 


By Antonio Di Lorenzo, Jun. Am. Soc. C.E. 


DrarrsMan, Grass AND Cox, INc., New York, N.Y. 


‘THE method discussed here of extracting the square 

root can be used to advantage when the number in 
question is not found in any handbook tables, or when a 
fairly accurate answer is required in a short time. 

Computation of the square root, especially when 
several significant figures are required, is a somewhat 
tedious process. If a square root is obtained to any 
number of significant figures, the correct answer can be 
expanded to about three more significant figures by 
merely dividing half of the remainder in the operation 
at that point by the approximate answer. 

The square root of 643 as given by handbooks is 
25.3574447. If we take the approximate answer of 25.3, 
the remainder in the square root operation will be 2.91. 

5-Ot 6.0878 /643 = 25.3575 
X 25.3 0.0575 or V 643 = 25.3575. 

Let the answer be the square root of the trinomial 
(a? + 2ab + 5*) or (a + 5). Since the term a is the 
approximate answer, 2ab + 6° is the remainder. Ob- 


Then >- 


viously, 6? is a very small quantity. Therefore, 
2ab = R 
ay 
or 5= — 
2a 


, R 
The final answer is then (« + =) 


A similar method can be used successfully for cube 
roots by equating the second term of the polynomial 
(a* + 3a*b + 3ab? + 5*) to R. 











Our Readers Say— 


In Comment on Papers, Society Affairs, and Related Professional Interests 








New Graces for Growing Older 


H COMMENT has been elicited by the article, ‘Compensation 
Days of Retirement’’ from the pen of Robins Fleming, in the 
ruary issue. Its suggestions for worthwhile living even when 
workaday world has given place to well-earned leisure, were 
re than pretty theory; they were based on solid experience, 
ring the past nine years during which Dr. Fleming has been 
Comments were made mostly direct to the author; 
he says, ‘‘to the original article and the reprints have 
ng both in number and in their content.”” A few ex- 
hese personal letters are repeated here, with Dr. 
~ mission 
‘tC you have to say about The Elements of Euclid arouses in 
I to make the trial.” A high school teacher. 
to heart your admonition that letters should usu- 
wledged soon after their receipt—wherefore this 
viedgment.”” An engineer of high position. (Writ- 
ceipt of the reprint 
I think I will drop the pencil and slide rule and 
len trowel. Your suggestion to look at the stars 
im engineer. 
| can feel that my job had become one that should 
t younger man, not because I could not accept new 


ideas but because I feel that new ideas must be put into effect and 
that younger men are better fitted to meet changed conditions.” 
A “retired’’ engineer. 

“Your idea of substituting new things and new friends to make 
up a little for those that are gone seemed a fine and worthwhile 
thought. I hope I can remember to do that myself.” A busy 
housewife with a growing family. 

“T, too, have whiled away many a sleepless hour recalling bits of 
choice poetry, or even going through a quotation match all by my- 
self in the very small hours of the morning until I fell asleep.”” A 
high school teacher 

“T know a couple of women who this very minute could profit 
greatly by grasping your statement that solemn thoughts need not 
be sad thoughts.”” An engineer 

“We felt that it was food for thought for both of us and might 
enable us to pick a hobby or an amusement from somewhere among 
the paragraphs which you wrote.”’ An engineer of high posttion. 
(The “‘we”’ refers to an executive, also of high position.) 

“IT hereby quote from a passage, which I feel still carries out your 
thoughts. ‘Youth is not a time of life—it is a state of mind. It is 
not a matter of ripe cheeks, red lips, and supple knees, it is a temper 
of the will, a quality of the imagination, a vigor of the emotions; it 
is a freshness of the deep springs of life You are as young as your 
faith, as old as your doubt; as young as your self-confidence, as 
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old as your fear, as young as your hope, as old as your despair.’"’ A 
contracting manager. 

“Your program for retirement is very suggestive and has made 
the anticipation of my retirement in a few years all the more 
attractive.” A widely known college professor. 

“I am facing the problem in less than two years. I’m looking 
forward to doing slowly and carefully, many things that I 
have always had to do hastily—my little flower garden for example. 
I want to do some simple cabinet work..." A contract manager. 

“In my early days I found differential calculus a source of relaxa- 
tion and a joy, not a task. I wish I could go back to it. If my 
‘days of retirement’ ever come, I may be able to go back to it.”’ 
A non-technical author. 

“The administration in Washington and many of our educa- 
tional institutions and industrial enterprises have adopted a policy 
based upon the theory that all people work with a single purpose 
of becoming retired. As a matter of fact, most of the people of 
my narrow and artificial acquaintance really desire to work as 
long as their health will permit. Nevertheless, they know that 
they will likely be retired against their will and are making mental 
and physical preparations for that day. Not for enforced idleness 
but for adopting a schedule of reading, study, travel, or writing to 
fill those years when the change has to be made.” A college 
professor. 

“When one has the time—when one has nothing but time—I 
agree with you that there are few things as fascinating as mathe- 
matics.” A ‘‘sem#-retired’’ consulting engineer. 

“It is encouraging to those of us who are rapidly approaching 
that time to know that such adequate compensations do exist for 
those days of enforced idleness.” A college professor and writer. 

.. and maybe establish pleasurable anticipations in the minds 
of so many of us who are approaching our own leisure time.” A 
contracting manager 

“In my seventieth year and with retirement ahead I intend to 
profit by what you have written therein for I can see now where 
I can take a lesson out of your book and not become a bore to 
my friends in the days to come.”” A college professor. 

“As you say, ‘a person may be able to defer growing old in- 
definitely’ and the present method of ‘shelving’ men (or women) 
at an arbitrary calendar age is a sad commentary on the mental 
processes employed by so-called intelligent men or companies or 


corporations..." An engineer. 





The City Planner’s Role in a 
Defense Program 


To rue Eprror: Mr. Hartzog’s paper on the “City Planner’s 
Responsibility in the Preparedness Program,” as presented in 
Crvit ENGINEERING for March, serves a worthwhile purpose in 
emphasizing the need for the consideration of preparedness against 
war in city planning activities. I suggest, however, that another 
“general form of action” be added to the three listed by Mr. Hart- 
zog. This suggestion might be entitled, “Furnishing of all prac- 
ticable security against the crippling of vital facilities.” In con- 
tradistinction to Mr. Hartzog’s second suggestion, for the “‘indus- 
trial mobilization and utilization of economic resources’’—which 
is fundamentally the offensive phase of defense—my suggestion 
would deal with pure defense, looking towards the reduction in 
amount of damage from an enemy attack. 

From present-day experiences in Europe or from competent 
military officers, information could be secured regarding the objec- 
tives at which an artillery gunner or a bombing pilot aims. It 
seems reasonable to expect that, in a community under enemy 
attack, bombs would be dropped not only on industrial establish- 
ments but also on railroad and highway trunk lines, junction points, 
and bridges; on electric power stations; on telephone and tele- 
graph central stations; and on water supply structures. Is it not 
possible that one well-placed bomb would shut off much, if not all, 
of the water supply of a city? With proper information, citv plan- 
ners might find that their plans could be modified to reduce the 
potential damage from shells or aerial bombs. 

Considering the layout of trunk highways, which at present have 
their roadways either contiguous or separated by only a narrow 
strip, would it not be well to separate the two roadways by a strip 
50 or 100 ft wide, so that at least two bombs would be required to 
put the highway out of commission? Instead of developing one 
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major traffic artery between important industrial centers, perhaps 
we should have two—at some distance apart. We know that a 
bridge is a particularly vulnerable link, and the attacks on the Firth 
of Forth Bridge indicate that a bombing pilot recognizes this fact 
However, there appears to be little chance of eliminating such vul. 
nerability. 

Several telephone exchanges should probably not be brought to. 
gether in one building and, if at all feasible, electric power should 
be produced in several small stations rather than in one large on. 
Certainly a city’s water should be supplied through severa| small 
mains instead of one large one. In some of our cities the centraj 
fire alarm station is well away from the business district but, if not 
such removal from the probable ‘center of the target” should be 
considered. 

It is undoubtedly true that, in many cases, decreased yulner. 
ability could be obtained only at increased cost or at the sacrifice 
of other advantages. However, the writer wishes primarily to 
make the point that planners may well get suggestions from the air 
force and other military authorities regarding the vulnerability of 
traffic or other facilities essential to the life of a community and re. 
garding the possible reduction of such vulnerability, and that they 
should take this factor into account in planning. 

CaRROLt A. FARWELL, M. Am. Soc. CP 
Consulttng Engineer 
Boston, Mass. 





Equations for Non-Homogeneous 
Sections Corrected 


To THE Eptror: I wish to call your attention to errors which 
occurred in my article, “Analyzing Non-Homogeneous Sections 
Subjected to Bending and Direct Stress,”’ in the March issue. 

In Equations 2 and 3, the parentheses were placed wrongly 
These equations should read: 


Also, the equations to correct the properties to the centroid, at the 
top of the right-hand column on page 171, should be corrected to 
read: 

I, 


° ™ I; —_ Lax;,?; Ty, = I, = Lay,?; Tz,y, = Tey —_? Lax-ye; M;, = 


M; — Px; My, = M, — Pye. 


WiuiaM G. S. Saviite, Assoc. M. Am. Soc. C E 


Assoctate Engineer, Bridge Design Section, 1\ 4 
Chattanooga, Tenn. 





Test in Conformity with Shop 
Practice Urged 


Dear Str: The information deduced from Professor Van des 
Broek’s interesting experiments (see his article, in the February issue, 
entitled “Effect of Connections and Rivet Holes on Ductility an’ 
Strength of Steel Angles”) may not prove to be of general practica! 
value because in shop practice where small angles '/s in. thick ar 
used, transmissions through connections are through small rivets” 
bolts, not those of */s-in. diameter used in his tests. For mater! 
1/, in. thick, by using rivets '/, to 5/\¢ in. in diameter with holes 
oversize only '/« in., the driven rivet deforms into and fills the hole 
The hole spacing can be properly proportioned for the small rivets 
and more uniform stress distribution obtained than with ‘/r™ 
holes oversized / in., drilled or punched in '/s-in. metal. 

The engineer-draftsman designing for shop work in metals would 
like to see similar tests made with punchings and fastenings ™° 
in conformity with actual work as done. 

The loose °/s-in. bolt in '/,»-in. hole in '/s-in. metal gives uneven 
loading, eccentricity in bending, and minimization of distributive 
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«periments with small rivet fastenings proportioned to 
resistance values of angles would give results which 


’ r d in actual design of work. The same may be said of 
oe ; with proportionately heavier rivets or bolts. 
JacoB Mark, M. Am. Soc. C.E. 
R VY 





sdzce Pier Movements Viewed as 
' . . ” 
Consistent with “Blanket” Theory 


Eprror: In the closing paragraph of his article on 
Settlement Studies of Huey P. Long Bridge,” in the March issue, 
w. P. Kimball expresses the opinion that the clay blanket theory 
of the cause of the periodic rise and fall of the river piers is incom- 
patible with the theory that there is no difference between the trans- 
mission of hydrostatic stresses in the water contained in clays and in 
+ contained in sands. To support his theory he mentions the 
lic up-and-down movement of the Holland Tunnel, which oc- 
n spite of the fact that there is no clay blanket between the 
bottom and the tunnel. 
Che present writer claims that the alleged contradiction does not 
Figure 1, illustrating his arguments, represents a simplified 
tion through the Mississippi River which is confined between 
dikes. S; is an observation well whose walls are sealed against the 
The water level in the well indicates the hydrostatic head in 
sand located below the clay. The observation wells S, and 
e established above the clay. In the well S; the water always 
nds at or below the level of the surface of the ground because 
; well is located beyond the dikes. In the well S, the water level 
is practically identical with the level in the river which may rise to 
an elevation of many feet above the level in the well S;. If the 
rise of the water in the river channel is not associated with a corre- 
sponding rise of the water level in the well S,, the body of water 
ated between water levels in S, and S, acts like a surcharge. It 
produces a settlement, and a subsequent fall of the river produces an 
elastic recovery. This condition is satisfied if the bottom of the 
r is separated from the lower sand by one or more continuous 
ita whose permeability is sufficiently small compared to that 
sand to maintain a notable difference between the water level 
and that in S». It is irrelevant whether the layers consist of 
r which permits no transmission of hydrostatic stresses or of 
ry fine-grained soil through which there is free transmission of 
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hydrostatic stresses. The only physical property that counts is 
the relative permeability of the layer or layers located between the 
bottom of the river and the lower sand. 

However, a rise of the river would also cause a settlement of the 
piers under very different conditions. If the delta of the Missis- 


d of solid rubber, a settlement would occur owing to 
ela leformation of the rubber due to a local increase of the 


Furthermore, if the delta consisted entirely of soft silt 
with ga inclusions, the same phenomenon would occur, be- 
Cause ith the river channel a rise of the river would cause a 
compe of the gas bubbles. In my opinion, the sinking of the 
Hollan nnel associated with a rise of the Hudson River is due 
to gase: stituents in the silt, because the silts in estuaries are 
hare 


e of such constituents. 


Kart Terzacui, M. Am. Soc. C.E. 
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Areas from Cross-Section Notes 


To THe Eprror: In the March issue, Mr. Potts brings out the 
advantages of the coordinate method of calculating areas applied to 
cross sectioning. This method of calculating areas can be applied 
to any figure regardless of shape, as long as coordinates of the points 
of change of boundary are known. 

Provided that the coordinates are placed in sequence, either 
clockwise or counter-clockwise, and ending at the same point of 
origin, more mechanical procedure may be applied to the computa- 
tions as follows: Taking the area left of the center line in Mr 
Potts’s Fig. 1, the coordinates may be written as beginning at the 
point 0.0 and continuing clockwise around to the same point, all 
as shown in Fig. la. This method of writing the vertical distance 
over the horizontal is similar to cross-section notes. The proce- 
dure to calculate is as follows: 

Multiply the numerator for each point by the difference of the 
adjacent denominators, using the denominator to the right as posi- 








40 
32 3.7 3.9 40 3.9 ; 
37 3.6 38 15 7 34 
25 0 
Center 
Line 
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0 -40 (37 136 138 (39 -40 -39 34 0 
0 M20 33 7 85 —— BC I =n. 0 0 
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tive and the other as negative or vice versa and taking into account 
any signs. The arrows in Fig. la show these combinations and will 
prevent errors in using the wrong denominators. The resulting 
summation equals twice the area. 

It is best to work each area to the right and left of the coordinates 
separately as it is apparent that this will eliminate using signs 
Also the fill area will be calculated separately as it is necessary to 
know this area separately. The original cross-section notes can 
be used. 

Note that coordinates of the shoulder and origin are added to the 
original notes. There is no need to add the 0/0 coordinates except 
to show that one must begin and end at the same point. All that 
is needed for most cross sections is the shoulder point. 

Then, working from right to left: 


2A = 34 (7 — 0) + 3.9 (15 — 0) + 4.0 (20 — 7) + 3.9 (23 — 
15) + 3.8 (25 — 20) + 3.6 (27 — 23) + 3.7 (82 — 25) 
+ 4.0 (20 — 27) 

= 196.8 


| 


For the right cut by same procedure: 2A = 44.0. 

Area in cut = (196.8 + 44)!'/, = 120.4sq ft checking Mr. Potts’s 
method 

This method automatically takes care of overbreak by simply 
adding the extra coordinates shown in Mr. Potts’s Fig. 5; or it 
could be applied to the difference in area similarly, thus: 

From Fig. 5, coordinates are 


6.5 4.8 2.3 0.0 6.0 6 


32 28 2% 2 30 3 
Computing, 
2A = 6.5 (28) + 4.8 (24 — 32) + 2.3 (20 28) + 0 + 6 (32 
20) + 6.5 (—30) 
— 99 


A 


1.1, directly in one step 


This procedure, essentially the same as suggested by Mr. Potts, 
is made automatic by the steps suggested here. As will be found, 
it simplifies the calculations considerably and by machine calcula- 
tion the total areas may be combined automatically. 


R. Lee Fraser, Jun. Am. Soc. C.E. 
Tulsa, Okla. 
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Spring Meeting Held in Kansas City 


Lively Program of Engineering and Social Events Provided for Gathering in the Mid-West 


course of rotating the location of Society meetings 
country in order to serve the convenience of all 


IN THI 
throughout the 
members as tar as possible, Kansas City was chosen for the 1940 
Spring Meeting. Its many advantages made this a fortunate 
choice Since the previous Society meeting in that city in 1926, 
i number of developments of engineering importance had taken 
place rhe time was ripe for a gathering that would bring to 
gether engineers throughout the Missouri Valley and from an even 
wider area Plans for the meeting took all these elements into 
with the result that there was a splendid attendance, keen 
technical features, and a full and most enjoyable 


account, 
interest in the 
social program 

Registration totaled about 800 members and guests, so that the 
social events taxed the capacity of the hotel's largest 
full attendance characterized many of the 


evening 
ballroom The same 
rechnical Division sessions 
As usual, various committees and conferences met in advance of 
All sessions were held at the Hotel Conti 
the Spring 
The re 


the meeting proper 
nental Regular formalities and courtesies opened 
Meeting officially on Wednesday morning, April 17 
mainder of the morning and all of the afternoon were devoted toa 
symposium covering the resources of the mid-continent area, 
varying from agriculture and industry to interests more closely 
allied to engineering, such as railroads, industries, and water re 
sources These sessions set the tempo for the technical features, 
giving a broad perspective on the problems of the whole area, to 
which more detailed attention was paid at the technical sessions 
on Thursday and Friday mornings 

An unusually full program had been prepared, to accommodate 
eight Division sessions plus one joint session of two Divisions. 
Chus ten out of the Society's twelve Technical Divisions were able 
to present valuable data in their special fields. The technical pro- 
gram as a whole was well rounded and was calculated to meet the 
needs and satisfy the interests of every member in attendance 

On Thursday, April 18, only the morning was devoted to tech- 
nical ses: the afternoon had been reserved for trips. Be- 
ginning at nine o'clock, four Divisions held sessions—Structural, 
Highway, Power, and Sanitary Engineering. The session of the 
first-named was devoted to some reminiscences on bridge building, 
the question of gasoline pipe lines, and a description of Kansas 
City’s fine Municipal Auditorium. Meanwhile the Highway 
Division was considering topics dealing with highway problems in 
Missouri, Colorado, and Kansas, as well as the popular subject of 
soil studies In the Power Division meeting two general subjects 
were discussed, both relating to the generation of power—first, 
that from coal, and, second, that from oil and gas. Both proved to 
The fourth Division, Sanitary 


tons, as 


be stimulating and interesting 


Engineering, also had a full program, devoted to problems of water 
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supply in Wichita, Kans., of sanitation in Chicago, and of genera 
problems in the mid-continent area. 

The Friday program was similar to that for Thursday jp that 
the morning was devoted to technical sessions and the afternooy 
trips. The City Planning and Engineering Economics Diyjsin.. 
met in joint session, given over to papers on the economics of plan 
ning and on the cost of public services in new, as compared with 
residential areas. In an adjoining room the Hydraulics Diy 
considered two topics in its field—turbulence and the determina; n 
of runoff from rainfall. The time allowed for discussion was y ; 
utilized. A third Division, on Surveying and Mapping, likewis 
scheduled two provocative subjects—reconnaissance survey 
the general mapping program for the country. 

The ambitious program of the Structural Division comprised , 
group of six papers, all on the general subject of preparing ay 
reconditioning steel for painting. Various phases of this sy 
were treated by experts—sand-blast cleaning, flam< 
equipment, preparatory reconditioning, and shop painting. Bo: 
scheduled and extemporaneous discussions were presented, making 
this session an outstanding one. 

As Kansas City is a center for the U.S. Engineer Corps, it was 
most appropriate that the Waterways Division should have plam 
a full session. This was made up of three informative papers 
devoted, respectively, to Missouri River improvements, to 
and channels in the Mississippi River, and to modern vessels used 
on inland waterways 

By this arrangement of the meeting, two full afternoons wer 
made available for inspection trips, to the planning of whi 
local committee had given careful thought. No long jour 
were involved, but a great many interesting objectives wer 
fered—all easily reached by automobile. The care with whi 
arrangements had been made showed itself in the expedi 
handling of the various groups. Many visitors would have lik 
take in all the trips had this been possible. 

Some of the trips were primarily of scenic or civic interest, 
others were related directly to the work of civil engineers, as, for 
ample, the tour of the large Municipal Auditorium, already cov 
in a technical paper. Parties were taken to the packing 
the flour mills, the airport, water works, power plants, ste« 
cement mills, and an oil refinery, as well as to other points of 
est in this great shipping and industrial center. One entu 
was arranged primarily for the purpose of showing visitors th 
and its residential development. In addition informal trips ¥ 
arranged for smaller parties. The local members outdid | 
selves in taking care of visiting engineers and their families 
ginning even as early as the Sunday before the meeting 

Of course social events were also on the program, the 
standing being the formal dinner and entertainment on We 


Cleaning 


most 
nost 


inesday 


ment, the 
Spring M 
All the 


\ No. § 
a 

ter an ample repast, the post-prandial features began 
-oduction of Society and Section officers; then some 
vocal, instrumental, and community. As the crown- 
U.S. Judge M. E. Otis gave a brilliant and scholarly 
lhe Higher Law,” in support of the common rights of 
moecracy. Almost 300 attended this event, including 
the head table. Immediately afterward, in another 
ere was dancing, which was enjoyed especially by a 
of students for whom a number of attractive partners 
vited from the nearby University of Kansas City. 

day evening dinner was less formal, but even better 
\vain there was a fine repast; again, good music. But 
r of the evening was devoted to lighter entertainment, 
fa program presented by a humorist, of acrobatic and 
and of a marionette performance. The high point was 












































d of general 


day mm that en four distinguished visiting engineers—all Society or 
ee rk n ficers—were presented to the gathering. To test their 
cS 1ViSions . 


ions for ‘‘design,’’ the local committee produced four 
nodels together with lengths of draping cloth, horse- 


nics of plan 


red with ol ‘ins, and other accessories. From the standpoint of the 
ics Division the resulting ‘‘designs’’ were most entertaining, especially 
EE + was immediately named the ‘‘Niagara Falls motif.”” Gen- 
— pe we s were then awarded by acclaim, in the form of medals of 
wd tga tin. and similar valuable materials. Before the entertain- 
surveys, and 


closed, opportunity was provided to voice appreciation of the 
«al people who had given so generously of their time and energy in 
nning the Spring Meeting. In turn, the officers of the Section, 
hairmen of the various meeting committees, and the chair- 
women of all the ladies committees, were applauded enthusiastically, 
their splendid work on all phases of the meeting merited. 
Mention must be made of two regular features of Society meet- 
es which were included in the program at Kansas City. The 
tions Conference, representing Sections in the area, met 
,!| day Tuesday for discussion and inspiration. As usual the 
roup was informal, enthusiastic, and objective in its discussion of 
Society matters as related to the administrations of Sections. A 
e complete report of this conference is expected for a later issue. 
The second of these regular features was the Student Chapter 
attended by a large group gathered from 22 colleges. 


comprised a 
"eparing and 
this subject 
ne cleaning 
nting. Both 
nted, making 
. Local Sex 
Corps, it was —s 1 
have planned 
lative papers 
its, to cutofls 


1 vessels used 


Lontierence, 


aSabich th conference met both Wednesday afternoon and Thursday 
ong journeys ning. On W ednesday the subjects dealt with included the 
aves were of graduate’s immediate future and technical features of the Pensa- 
ith which the cola, Okla., Dam, while on Thursday a discussion of ethics was 
e expedit followed t y discussion on, and formation of a Midcontinent Con- 
have liked ference of Student Chapters, with nine Chapters as official charter 
| mbers. At the luncheon following, presided over by a student 
nterest, W officer, members and students united to round out a thoroughly 
ers, as, for cx worth-while conference 

ready covered Spe tal preparations were made for entertaining the ladies. 
king district Every afternoon was provided for, leaving the mornings free for 


ats, steel and shopping or other interests. A special luncheon was arranged for 


Wednesday, after which the ladies enjoyed a visit to the Nelson 
Art Gallery. On Thursday there was a luncheon at the Mission 
Hills Country Club followed by bridge, and then by an automobile 


yoints of inter 
me entire trip 


* are 
orca os tour through the beautiful residential part of the city, with its 
outdid then parks and gardens. On Friday afternoon an automobile tour 
+ families, be gave the ladies the opportunity to see other parts of the city, cul- 
- minating in a stop at the niversity of Kansas City where tea was 
the most out served. With all these varied arrangements for their enjoy- 


ment, the visiting ladies felt amply repaid for attendance at the 
Spring Meeting 

All the arrangements were handled by the able local committee. 
Each feature or function was allotted to a special group, and was 
ficiently prepared for and carried out. No detail was overlooked 


hat might conduce to the comfort and enjoyment of those who 
ttended 


on Wednesday 





Appointments of Society Representatives 


- E. Myers, M. Am. Soc. C.E., has been appointed the Society’s 


oe ‘tive on the Highway Research Board of the National 
‘search Council. Wuiiiram N. Carey, M. Am. Soc. C.E., will 

serve as nate to Colonel Myers. 

a ind C. M. Sporrorp, Members Am. Soc. C.E., 

~e pointed to represent the Society on the Hoover 

‘ edal R 


f Award. 
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Society Meetings for 1941 Scheduled 


Locations for Society Meetings during 1941 have been fixed 
By action of the Board of Direction in Kansas City, the following 
schedule is made effective: 

Spring Meeting—Baltimore, Md. 

Annual (Summer) Convention—San Diego, Calif. 

Fall Meeting—Chicago, III. 

Selection follows a somewhat standard routine, based on the 
stated policy of the Board, favoring a rotation such that normally 
the Spring Meeting is assigned to the South and Southeast, the 
Annual Convention to the transmountain area, and the Fall Meet- 
ing to the Northeast. Formal invitations are submitted by Local 
Sections who may elect to sponsor a given meeting; these are 
analyzed and correlated by a Board committee which reports 
recommendations; and the final decision is by the Board. Such 
was the procedure that resulted in the choices for 1941. 

Specific dates were not set; but the ordinary times would be 
April, July, and October. Decision thus early in the year is 
required by the necessity of conferring with local committees, in 
order to fix the final dates, to reserve hotel accommodations, and 
particularly to develop a program suitable for each city. 





Society Aids Arizona Engineers 
Accepts Local Section’s Call to Make Salary Survey 


THE Society, acting as a disinterested party through the exten- 
sive services of one of its staff, has been privileged to aid in mak- 
ing a salary survey pertaining to engineering work in the Arizona 
State Highway Department. By invitation, Allen P. Richmond, 
M. Am. Soc. C.E., Assistant to the Secretary of the Society, spent 
the best part of two months on this assignment. From his report 
to the State Highway Department, the following significant sum- 
mary has been drawn. 

Under date of January 30, 1940, a resolution adopted by the 
Arizona Section set forth that the economic welfare of engineers in 
the Arizona Highway Department had been placed in jeopardy; 
and the State Highway Commission had offered to consider fairly 
and be guided by a disinterested study to be made by an outside 
qualified party. The Section then requested that the Society 
make a salary study and from such study recommend an equi- 
table rate of compensation for the engineers on state highways. 

Thus it happened that Mr. Richmond, with the assent of the 
Highway Commission, was delegated to go to Phoenix, Ariz., 
in the middle of February and make, first, a reconnaissance. This 
was soon completed; it indicated the need for, and the feasibility 
of, a thoroughgoing salary survey. Accordingly he was instructed 
to take the necessary time to complete this second and longer task. 

The salary survey was conducted in three parts: first, to codify 
the engineers’ work in the form of grade specifications with appro- 
priate minimum requirements for performance; second, to match 
up the engineers with their proper basic classifications; and third, 
to suggest salaries to fit the grades. Comparisons were made 
with other available classifications, not only those of the Society 
but of other organizations—professional, federal, and state. Sev- 
eral ~veeks were spent on this phase and eventually the Arizona 
classifications were set up into six professional and four subprofes- 
sional grades. 

The second part, relating to personnel allocations, was made dif- 
ficult by lack of a local merit rating system. Instead, the prin- 
cipal executives in the Highway Department studied the grade 
specifications and rated their own men. Then the entire list was 
reviewed by the same department heads acting as a committee, 
and unified after discussion. This list was then submitted to the 
Commission with the recommendation that it be given further 
study to eliminate the personal equation. 

Finally, a thorough study was made of all available salary ranges, 
nearby and distant. Thus, by study and comparison, salaries were 
assigned ranging from $80 to $225 per month for the four subpro- 

fessional grades, and from $165 to $700 per month for the six pro- 
fessional grades. In all these studies it was continually reiterated 
that Mr. Richmond, on behalf of the Society, was treating the 
matter objectively, without individuals in mind. 

Specific recommendations were made to the Commission that it 
adopt the classification and salary ranges; arrange for allocation 
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of each of its engineers to a proper classification; insist that they be 
sufficiently qualified; and take steps to asspre that they receive 
salaries commensurate with their qualifications. 

Other supplementary recommendations had to do with the 
revision of titles of position, the preparation of an organization 
chart, and the institution of a merit system. In all these studies, 
extending from February 18 to April 2, Mr. Richmond was in 
close cooperation with the State Highway Engineer, W. R. Hutch- 
ins, Assoc. M. Am. Soc. C.E. In addition, Raymond A. Hill, M. 
Am. Soc. C.E., of Los Angeles, gave extended and intensive as- 
sistance. The entire procedure was carried on in close cooperation 
with C. T. Leeds, Director of that District. 

It is too early to assess fully the value of this study or its even- 
tual service to the Arizona engineers. However, as an effort in 
disinterested cooperation, it has been widely acclaimed and the 
Society is credited with a substantial contribution toward a worth- 
while end. 





Sewage Treatment Costs 
Report of Committee of the Sanitary Engineering Division 


Tue CommirTee on Sewage Treatment Costs of the Sanitary 
Engineering Division has been considering its subject for the past 
two years. Following is a progress report with some brief general 
comments on certain phases of sewage treatment costs related to 
the proposed committee activity. 

The costs of sewage treatment are intimately related to ques- 
tions of (1) the degree of treatment needed, (2) the characteristics 
of the sewage and particularly the industrial wastes for each com- 
munity, (3) the plant loadings and performance, (4) the available 
methods of financing (5) the skill exercised in operation, (6) the 
administrative supervision accorded the sewage works, and (7) 
other factors. It is not a simple task to select the aspect of the 
problem that should be given first consideration. 


GENERAL PROGRAM 


In the brief progress statement of January 1939 (Crvi_ ENcr- 
NEERING for April 1939, page 247), two possibilities as to the scope of 
committee activity were suggested: the broad field of the econom- 
ics of sewage disposal, or the assembling of cost data and forms for 
recording costs. The committee favored the first or broader scope. 

Further consideration of the problem has developed the impres- 
sion that the assembling of cost data, including a more or less 
standardized procedure for recording and analyzing such data, 
should be one of the early steps in the program directed toward a 
study of the economics of sewage disposal. Also, it seems desir- 
able to consider enlisting the aid of other agencies such as the 
sewage works associations, the public health associations and of- 
ficials, the operators and managers of sewage works, and, pos- 
sibly, the officials of state and national municipal league organiza- 
trons 
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Accordingly the committee proposes, as a first step, an efor 
formulate schedules for assembling and analyzing first costs of 
age treatment projects and for recording operating and 
annual costs of operating installations. Such schedules wou; 
useful to the plant operation and management personne! api 
value to municipal authorities as well as to sanitary eNineey 
Therefore the viewpoints of these several groups must, jp 
manner, be given attention. 

After the formulation of the proposed schedules and sy 
procedures for putting them into use, some modification of th 
ganization of the committee may be desirable. Perhaps the 
ting up of a joint committee may be considered for the purpoy 
extending the scope of the investigation of sewage treatment cog 
At any rate, it is the present general plan of the committee ty 
deavor to develop the foregoing possibilities during 1940. 


PREvious WorK BY OTHER AGENCIES 


Considerable work relative to costs and recording of costs 
already been done by committees of other societies, which 
be given careful attention and properly correlated with any 





Masonry Dams: A SyMposiIuM 
Treatment of the general problem in a broad sense, includ- 
ing numerous “case histories.” 
Basic Desicn AssuMPTIONS 
By lean E. Houk and Kenneth B. Keener, Members 
Am. Soc. CE. 


A general introduction to the symposium, containing basic 
assumptions and related technical considerations involved 
in the design of high and important masonry dams. 


Desion or Arcn Dams 
By R. S. Lieurance 
A presentation of coefficients and formulas for use in com- 
puting forces, moments, and radial deflections of uniform 
circular arches. 
PREPARATION OF FOUNDATIONS 
By Charles H. Paul and Joseph Jacobs, Members Am. 
Soc. CLE. 
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ve 
gram of this Society. The American Water Works iat ree 
has formulated a manual for water works accounting w The 
should be helpful. Some yeags ago the New England Water W fund 
Association proposed an earlier procedure for water works accouny with 
which apparently has been used by certain New England war any. 
departments and a number of sewage departments. 
_ In 1932 there was published in the Sewage Works Journal (Vi 
IV, 1932, page 3) an excellent report on ‘‘Sewage Works Operatiy Ce 
and Cost Records” by a committee of the Federation of Sewg ore 1 
Works Associations, which recommended that every sewage wots bosis 
should have an annual report and suggested the details whit ably 
should be included. keep 
Project Costs 2 
The initial or original cost of a sewage treatment project » ne 
cludes a number of items: and 
1. Construction cost for structures and facilities, includig on ¢ 
errors, omissions, and contingencies. he p 
2. Land, rights of way, and easements. It 
3. Engineering and inspection. ond 
4. Preliminary or organization expenses. endes 
5. Administration, legal, and overhead costs. more 
6. Interest during construction. hand! 
In addition to the initial cost of an improvement, a srg 
treatment project often includes works constructed during pe 
vious years. It would seem that a determination of the reasonsie Th 
value of these older sewerage elements should be included as a pat charg 
of the total project cost. items 
PWA anv WPA ConstRUcTION ai 
The construction of public works with federal grants in wl these 
under the PWA, WPA, and other emergency agencies fo @ The 
fected 
invest 
a grar 
IS pro 
A practical discussion of problems pertaining to bearing Also, 
capacity, bond, frictional resistance, and the control or capaci 
reduction of uplift pressure, seepage, and scour. os hx 
et 0 
GEOLOGICAL PROBLEMS plexity 
By Irving B. Crosby, Affiliate Am. Soe. CL. ing se’ 
Demonstrating the importance of thorough and competent treatm 
geological examinations preliminary to, and throughout the 
construction of, masonry dams. = 
" 
Concrete ConTROL proble: 
By I. L. Tyler, M. Am. Soc. CB. occupi 
A study of strength, weight, durability, and impermeability gests 
as applied to concrete for dams. — 
relatin; 


ConsTRUCTION JOINTS 
By Byram W. Steele, Assoc. M. Am. Soc. C£. 
Carefully considered conclusions pertaining ‘0 cracks ont 
construction joints in masonry dams based on ‘ abular data 
describing 78 dams in the United States and broad. 
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ep, an effort, S vent relief, has complicated the problem of determining 
rst costs of sew ‘reatment costs. Construction costs have been increased 
ting and ; by elief features of the program, while on the other hand the 
dules woul a the community have been reduced by outright federal 
rsonnel and gral 
tary engines C ruction costs by contract work under the PWA should 
must, in sop represent reasonable cost units. It is not quite certain how the 
amount of the federal grant should be included in setting up a rate 
} and SUgResng base service charges. . 
ation of the» it would seem that the costs of WPA and other essentially 
erhaps the x. made work” projects should not be included either at the actual 
r the purpose ¢ costs or at the costs to the community, but at some estimated 


able value of the completed project. Probably no uniform 
‘ure can be determined that will be satisfactory to all com- 


reas 


TOAt 
zy 1940 sanith s, but possibly a procedure may be set up as a typical or 

recommended procedure. 
2S 

Frxep CHARGES 

ing of costs by al 
S, which shou he fixed charges, including interest on the capital account or 
1 with any pp investment, and depreciation of the capital account or investment, 
ks Associatig should be included in the total annual costs of sewage treatment. 


rhe fixed charges on projects constructed under grants of federal 
funds may be less than the fixed charges on similar projects built 











works accouny without such federal grants. This factor must be considered in 
England water any comparative study of costs of different projects. 

a Journal (Va OPERATION AND MAINTENANCE 

Vorks Operating Costs of operation and maintenance of sewage treatment works 

ation of Sewag are variable and difficult to obtain on an accurate or comparative 

ry sewage work basis. Charge account schedules have been suggested, but prob- 


ie details whict ably each community has its peculiar system or lack of system for 
keeping a record of operation and maintenance costs. 

The schedule on operation and maintenance costs proposed 
in the 1932 report of the Federation of Sewage Works Associations 
Committee suggested cost per million gallons of sewage treated 
and cost per capita of population as the two units for compari- 
son of costs. These two units may not be sufficient to represent 
the performance of plants in different cities. 

It would seem that the time has come when sanitary engineers 
ind sewage plant operation and management personnel should 
endeavor to establish and popularize measurement units which 
more accurately represent performance than the quantity of sewage 
handled, or the population served. 


nent project & 


ilities, includay 


ment, a swat 
ted during pre 
of the reasonable 
acluded as a part 


TotaL ANNUAL Costs 


The total annual costs for sewage treatment, including fixed 
harges and operation and maintenance expense, comprise the 
items of most interest to the municipal administration. Tax 
levies or service charges must cover these costs. Accordingly, 
sewage treatment processes should be compared on the basis of 
these costs 

The amount of the tax levy or the service charge will be af- 
lected by the amount of fixed charges set up to cover interest on 


al grants in ai 
agencies for 


investment and depreciation. Where the investment is largely 
a grant from the federal government and no depreciation account 
is provided, a fictitiously low total annual cost may be indicated. 
q to bearing Also, the fixed charges for new construction cover some unused 
> contre of capacity provided for future growth. Thus, some proportion of 
i the fixed charges does not relate directly to the present perform- 
ance of the treatment works. These two factors increase the com- 
plexity of the problem of setting up a logical procedure for analyz- 
R. ing sewage treatment costs and relating them to the extent of 
rd competent treatment provided 
yroughout the 


SUMMARY STATEMENT 


The progress made by the committee has been limited. The 

problem is complex and the time of committee members hasbeen 

ther pressing activities. The committee now sug- 

mtiinuation of its efforts directed primarily toward the 

lulat ! a program and schedules for assembling costs and 
i ' performance of sewage treatment facilities. 


permeability 


Respectfully submitted, 


COMMITTEE ON SEWAGE TREATMENT Costs 
WituraM E. STan.ey, Chairman 

R. A. ALLTON GEorGE J. SCHROEPFER 

Paut. HANSEN A. H. WIeTERS 
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Report of Committee on Stresses 
in Railroad Track 
As Submitted to the Board of Direction in January 1940 


During the past year the Committee’s staff of engineers under 
the direction of the chairmen (9 in all) have been engaged in field, 
laboratory, and office work. Through the summer extensive tests 
were made on the Pennsylvania Railroad in Delaware to obtain 
data on the action of driving wheels of locomotives of ten types 
made to slip and spin when run over track that had been made 
slippery, and also to find the effect of a mechanical oscillator having 
an unbalanced rotating weight applied to the main pin of the loco- 
motive while at rest. Strain and movement records of the tests 
were obtained by means of elaborate electrical apparatus devised 
for the purpose. The study and interpretation of the data of the 
various field and laboratory tests have made excellent progress. 

Summer observations were made on a long stretch of welded rail 
on the Bessemer and Lake Erie Railroad near Pittsburgh, Pa., and 
on another stretch of the Delaware and Hudson Railroad at 
Schenectady, N.Y. Observations have been continued on test 
track equipped with various types of joint bars on the Pennsylvania 
Railroad near Valparaiso, Ind., and on the Atchison, Topeka and 
Santa Fe Railway west of Streator, II. 

An interesting feature of the laboratory work at the University of 
Illinois is the operation of a rolling load testing machine for repeti- 
tive loading of rail joints of diverse quality. During the year the 
test equipment has been increased considerably and new types of 
apparatus have been designed and built or purchased to permit 
extension of the scope and opportunities of the investigation on the 
action of track under the movement of locomotives and cars at 
both low and high speeds. 

As heretofore, the research is being financed by the Association of 
American Railroads and reports are being made to the American 
Railway Engineering Association, the committee in charge being 
the joint committee of the American Railway Engineering Associa- 
tion and the American Society of Civil Engineers. 

Respectfully submitted, 
(Signed) A. N. TALBoT 
Chairman, Committee on Stresses 
in Railroad Track 





A Quarter Century of the Engineering 
Foundation 


UNDER THE TITLE, ‘““Twenty-Five Years of Service,” the Engi- 
neering Foundation, of which Otis E. Hovey, Hon. M. Am. Soc. 
C.E., is director, has issued an attractive brochure, outlining its 
history and activities. The appearance of this publication coin- 
cides with the completion of twenty-five years of philanthropic 
work originally begun by the late Ambrose Swasey, Hon. M. Am. 
Soc. C.E., in 1914. General organization and methods of operation 
are covered, including brief accounts of typical projects in the 
various engineering fields. 

At present an income from almost one million dollars is being 
administered by the Foundation. Other funds, from an estate 
now in process of being settled, are expected to materialize. In 
all, the Foundation has been privileged to distribute over $400,000 
to assist valuable research, largely but not wholly through the 
Founder Societies. These societies, as well as similar organiza- 
tions and industrial groups, also made contributions to the work 
in the form of funds, materials, and other aid. In these years, 
73 separate projects have been assisted to the extent of over three 
million dollars, including the value of supervision over research. 

Among the projects furthered by the Foundation, which are of 
special interest to the Society, are the following: 

Concrete and Reinforced Concrete Arches. About 12 years of 
work under a Society committee of which Clyde T. Morris, M. 
Am. Soc. C.E., was chairman, resulted in a final report published 
in the 1935 TRANSACTIONS. 

Arch Dam Investigation. This occupied about 11 years and cost 
about $200,000. It was under the chairmanship of Charles 
Derleth, M. Am. Soc. C.E., and then that of the late Charles D. 
Marx, Hon. M. Am. Soc. C.E. The first report, a volume of 285 
pages, was published in the May 1928 ProcegpinGs; Vols. 2 and 3 
were published by the Engineering Foundation 
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Steel Columns. Something less than 10 years was spent on this 
research by a Society committee headed by F. E. Turneaure, Hon. 
M. Am. Soc. C.E. After a number of progress reports, the final 
report appeared in the 1933 TRANSACTIONS. 

Earths and Foundations. This work, under a special Society 
committee headed by Lazarus White, M. Am. Soc. C.E., was later 
assumed by the Soil Mechanics and Foundations Division, under 
Carlton S. Proctor, M. Am. Soc. C.E., chairman. Many progress 
reports and articles have been published in the Society’s Pro- 
CEEDINGS and TRANSACTIONS. The work is continuing. 

Hydraulic Researches. Since 1936 extensive grants have been 
made to the work of the Society’s Committee on Hydraulic Re- 
search, under J. C. Stevens, M. Am. Soc. C.E., as chairman. The 
latest progress report in the March 1940 Crvi_ ENGINEERING in- 
dicated 12 specific projects under investigation, of which 7 are 
being assisted by the Foundation. 

The foregoing is only a brief summary of the many worth-while 
accomplishments noted in this booklet. For an account of the 
current projects in the civil engineering field to which the Engineer- 
ing Foundation is contributing, reference may be made to CrviL 
ENGINEERING for December 1939, page 753. 





Don Johnstone Resigns 


AFTER ALMOST FIVE years of work with the Society, during the 
latter two years of which he has been in charge of the editing 
of Crvit ENGINEERING, Don Johnstone, Assoc. M. Am. Soc. C.E., 
resigned as of April 1 to accept a position as assistant professor at 
Ohio State University 

In the course of his work with the Society, Mr. Johnstone was 
helpful in editing reports and manuals, but his major efforts were 
confined to Crvit ENGINEERING. This work he organized to 
advantage, continuing to maintain its high standards. 

While in New York, Mr. Johnstone was also interested in other 
activities. He was a lieutenant, j. g., in the Naval Reserve and 
was prominent in the Metropolitan Section’s Junior Branch, of 
which he was president for 1937-1938. 

As he takes up his new duties, he carries the best wishes of his 
associates at Headquarters, as well as of a large number of other 
friends in the Society. 

Arrangements have been made whereby the editorship of 
Civic ENGINEERING will be taken over in July by Donald P. 
Barnes, Assoc. M. Am. Soc. C.E. His experience and qualifica- 
tions for this position will be covered in a later issue. 





Denver Prepares for Annual (Sum- 
pares 
mer) Convention 


PLANS ARE developing rapidly for a splendid Society Convention 
in Denver this summer. The time is set for July 24-26, and the 
headquarters will be at the Hotel Brown Palace. 

With the engineering headquarters of the Bureau of Reclama- 
tion in Denver, it is natural that reclamation and irrigation should 
have a major place on the program. But this will not be to the 
exclusion of other important interests. Seven of the Society's 
Divisions are planning technical sessions, to provide varied pro- 
grams of interest to all engineers. Picturesque surroundings and 
delightful summer weather should combine to make this Conven- 
tion both comfortable and enjoyable. 

Historic and scenic features of the vicinity will be recognized in 
an assortment of trips and social events. These will dovetail in 
with the technical sessions to give a pleasing variety to the entire 
meeting. 

A special pre-Convention tour is being planned, following the 
general pattern that has proved so successful in years past. This 
time the special party will gather at Chicago or Omaha, as con- 
venient, and proceed together by the Burlington Railroad to the 
Black Hills. There part of three days will be spent in sightseeing 
by automobile, to visit Mount Coolidge, Mount Rushmore, with 
its spectacular memorial carved out of the rocky cliffs, Rapid City, 
Deadwood, and other scenic spots in this lovely country. By train 
the party will then proceed to Denver, arriving in time for ad- 
ditional side trips through the Rocky Mountains before the Con- 
vention begins. Further details of this attractive tour and of the 
Convention program will be given in subsequent issues. 
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American Engineering Coungi] 
The Washington Embassy for Engineers, the National Represents. 
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A NUMBER of recent developments have given encouragement t, 
the campaign which Thurman Arnold, head of the anti-trust qj. 
vision of the U.S. Department of Justice, is currently conducting 
to enforce a fuller degree of competition and eliminate price rigigj- 
In a highly important decision with many implications fo; 
other industries, the U.S. Supreme Court ruled unanimously (two 
justices not participating) that the Ethyl Gasoline Corporation 
has exercised an unlawful control over gasoline prices through its 


ties. 


Anti-Trust Drive Garns New Grounp 


handling of licenses for the sale of fuels containing its product. 


In the building industry, where a number of actions are already 
awaiting trial, a new indictment was returned in Cleveland 
against a large part of the plumbing industry, naming 102 de. 
fendants including manufacturers; jobbers, and labor organiza. 
The grand jury charged that these defendants had cop. 
spired to effect a restricted system of distribution for plumbing 
supplies and equipment and boycotted and blacklisted those who 


tions. 


refused to conform. 


Labor unions were held subject to the provisions of the Sher. 
man Antitrust Act in a decision by the U.S. District Court for the 
District of Columbia, in a case arising out of a jurisdictional dis- 
pute between two unions seeking control over the drivers of mixer- 
A final decision on this disputed 
point is expected soon in the case of the Apex Hosiery Company of 
Philadelphia, which is suing a labor union for triple damages for 
“restraint of trade" resulting from a strike. 
pending before the Supreme Court. 
Federation of Labor has consistently argued that “‘human labor is 
not an article of commerce”’ a brief in the Apex case filed by the 
Committee on Industrial Organization contents itself with the 
statement that ‘“‘unions are not subject to the anti-trust laws unless 
they become part of a combination of employers which commits 


trucks transporting concrcte. 


acts in violation” of such acts. 


A recent decision of the District of Columbia Court of Appeals 
holding the American Medical Association and other organizations 


The case is now 
Although the American 


subject to the Sherman Act will shortly be appealed to the US 
Supreme Court for final adjudication. 


Many prominent engineers have accepted invitations by Presi- 
dent Alonzo J. Hammond to serve on the various committees of 
American Engineering Council for the year 1940, which will be 


PERSONNEL SELECTED FOR A.E.C. ComMMrrTees 


made up as follows: 


Constitution, By-Laws and Standing Rules: 


Standing Committees 


Chairman, Edwin F 


Wendt, consulting engineer, Pittsburgh, Pa.; Leon P. Alford, De- 
partment of Industrial Engineering, New York University; A W 
Berresford, consulting engineer, New York City; J. K. Fine), 
Renwick professor of civil engineering, Columbia University, 
Henry Earle Riggs, honorary professor of civil engineering, Uni- 
versity of Michigan; Edgar K. Ruth, consulting engineer, Cin- 
cinnati, Ohio; R. W. Trullinger, assistant chief, Office of Exper 


ment Stations, U.S. Department of Agriculture. 
Engineering and Allied Technical Professions: 
Bickelhaupt, assistant vice-president, American 


Chairmar, C. 0 
Telephone and 


Telegraph Company, New York City; W. W. DeBerard, associate 


editor, Engineering News-Record, Chicago; 


the College of Engineering, University of Detroit; 


assistant dean and secretary, College of Engineering, 
Michigan; Daniel C. Walser, vice-president, Charles 
Engineering Corporation, Washington, D.C. 
Finance: Chairman, F. Malcolm Farmer, vice-pre 
engineer, Electrical Testing Laboratories, Inc., Ne 


William L. Batt, president, SKF Industries, Inc 


Harold V. Coes, partner, Ford, Bacon and Davis, |» 


City; 


Leonard J. Fietcher, assistant general s 


C. J. Freund, dean of 


A. H. Lovell, 
University 0 
B. Hawley 


-president and chiel 


w York City 
Philadelphia, 
New York 
managet, 


mont 
Su 
edito 
ner, 
engin 
Robe 
Sout] 
En 
PA 
Tech: 
Geor; 
Jone s 
C. Ja 
pany, 
engin 
Int 


haupt 


No. ¢ 


5 


———. 


uncil 


esenta- 


gement to 
-trust dij 
onducting 
rice rigidi- 
ations for 
susly (two 
Tr poration 
hrough its 
duct 

re already 
Cleveland 
g 102 de- 
organiza 
had con 
plumbing 
those who 


the Sher 
urt for the 
tional dis 
; of mixer 
; disputed 
ympany of 
mages [0 
3¢ is now 
American 
an labor is 
led by th 
with th 
aws unless 
1 commits 


of Appt ais 
anizations 
» the US 


3 


by Presi 
mittees o! 
ch will De 


Edwin! 
lford, D 
ry: AW 
K. Fin 
'niversity 
ring, Un 
neer, Cin 


of Exp i 


nan, C 

hone and 
‘ associai 
d, dean 0! 
H. Lovell 
iversity 

, H wie 





\ 10, No. § 


. Tractor Company, Peoria, Ill.; John P. Hogan, part- 
ns, Klapp, Brinckerhoff and Douglas, New York City. 
ship and Representation: Chairman, Warner Seely, 
Warner and Swasey Company, Cleveland; O. L. Ange- 
utive secretary, Rochester Engineering Society; C. O. 
upt, George H. Fenkell, consulting engineer, Almont, 
Mi dwin F. Wendt. 
ity and Publications: Chairman, Eugene W. O’Brien, 
wi ident, W. R. C. Smith Publishing Company, Atlanta; 
GI Henninger, editor, Electrical Engineering, New York City; 
Raymond Olney, secretary-treasurer, American Society of Agri- 
| Engineers; George A. Stetson, editor, Mechanical Engi- 
New York City; Sydney Wilmot, manager of publica- 
sions, American Society of Civil Engineers. Advisory members 
of this committee are: Frank M. McCausland, publicity repre- 
sentative, Westinghouse Electric and Manufacturing Company, 
New York City; Robert Potter, Science Service, Washington, D.C.; 
Paul Wooton, Washington correspondent, McGraw-Hill Publishing 


a 


cuitu 


neert? 


Company : , : 
Regional Activities: Chairman, James R. Withrow, head, De- 


partment of Chemical Engineering, Ohio State University; Wayne 
Clark, office engineer, Duluth, Missabe and Northern Railway, 
Duluth; George H. Fenkell; Louis C. Marburg, treasurer, Mar- 
burg Brothers, Inc., New York City; D. Lee Narver, vice-presi- 
dent, Holmes and Narver, Inc., Los Angeles; Lewis M. Smith, 
chief electrical engineer, Alabama Power Company, Birmingham; 
S S. Steinberg, dean, College of Engineering, University of Mary- 

nd 
’ Public Affairs: Chairman, Alvan L. Davis, secretary-treasurer, 
The Bennett Metal Treating Company, Waterbury, Conn.; 
George W. Burpee, consulting engineer, Coverdale and Colpitts, 
New York City; J. F. Coleman, consulting engineer, New Orleans; 
John S. Dodds, professor of civil engineering, Iowa Siate College; 
Frederick H. Dorner, consulting mechanical engineer, Milwaukee, 
Wis.. C. Francis Harding, head, School of Electrical Engineering, 
Purdue University; Dugald C. Jackson, professor emeritus, 
Massachusetts Institute of Technology; Warren H. McBryde, 
consulting engineer, San Francisco; Andrey A. Potter, dean, 
Schools of Engineering, Purdue University; D. H. Sawyer, Public 
Buildings Administration, Federal Works Agency; C. E. Stephens, 
vice-president, Westinghouse Electric and Manufacturing Com- 
pany, New York City. 

Special Committees 


Patents: Chairman, Andrey A. Potter; Kenneth H. Condit, 
executive assistant to the president, The Conference Board, New 
York City; James H. Critchett, general manager, Union Carbide 
and Carbon Research Laboratories, Inc., New York City; William 
M. Grosvenor, consulting chemist and factory engineer, New York 
City; Frank B. Jewett, president, Bell Telephone Laboratories, 
Inc., New York City; Warner Seely. 

Public Works: Chairman, George W. Burpee; J. F. Coleman; 
Herbert S. Crocker, consulting civil engineer, Denver, Colo.; 
G. F. McDougall, president, G. F. McDougall Company, Portland, 
Ore.; Thomas S. McEwan, consulting engineer, Stevenson, Jordan 
and Harrison, Chicago; I. E. Moultrop, consulting engineer, Bel- 
mont, Mass 

Surveys and Maps: Chairman, John S. Dodds; William Bowie, 
editor, The Military Engineer, Washington, D.C.; George C. Bran- 
ner, State Geologist, Little Rock, Ark.; G. R. Smiley, chief 
engineer, L. & N. Railway Co., Louisville, Ky.; S. S. Steinberg; 


Robert L. Sumwalt, professor of civil engineering, University of 
South Carolina 

Engineering Economics: Chairman, Leonard J. Fletcher; Leon 
P. Alford; Harvey N. Davis, president, Stevens Institute of 
I chnology; Frederick M. Feiker, dean, School of Engineering, 
George Washington University; Ralph E. Flanders, president, 
Jones and Lamson Machine Company, Springfield, Vt.; Dugald 
\. Jackson; William McClellan, president, Union Electric Com- 
pany, St. Louis; Henry Earle Riggs; L. W. Wallace, director of 
“ngiecring and research, The Crane Company, Chicago. 


erccan Engineering Relations: Chairman, C. O. Bickel- 
hauy ince of membership still to be selected. 
\.E.C. Representatives on Other Bodies 

incil, Federal Board of Surveys and Maps: John S. 


erence on Standard Construction Contracts: Thomas 
nsulting engineer, Washington, D.C. 
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American Documentation Institute: C. H. Birdseye, chief, Di- 
vision of Engraving and Printing, U.S. Geological Survey. 

National Advisory Council to the Commitiee on Patents, House of 
Representatives: Kenneth H. Condit. 

National Bureau of Economic Research: Frederick M. Feiker. 

American Association for the Advancement of Science: Frederick 
M. Feiker. 

Society for the Promotion of Engineering Education: Frederick 
M. Feiker. 


PATENT INQUIRY COMPLETED 


Following nearly a year of intensive study of the American 
patent system, the staff of the Joint Patent Inquiry, sponsored by 
the National Association of Manufacturers, the Conference Board, 
and American Engineering Council, on March 15 completed its 
work with the submission of a lengthy report to the three organiza- 
tions. 

Among the topics discussed are the changing sources of inven- 
tion and the rising importance of the industrial research labora- 
tory; the social and economic benefits of invention; patent pro- 
cedures and practices; industry's use of patents; evolutionary 
changes in the patent system and their effects upon the inventor, 
industry, and the public; and the merits and drawbacks of pro- 
posed reforms. 


PoWER GRID PROPOSED FOR EASTERN UNITED STATES 


After nearly two years of study by the National Defense Power 
Committee and its successor, the National Power Policy Com- 
mittee, a definite plan for the linking of power generating and load 
centers in the northeastern section of the United States has been 
prepared and submitted for comment to the leading utility com- 
panies operating in the area concerned. 

The plan envisions the construction by the government of a 
series of 275,000-v circuits connecting the following cities: 

Washington and Baltimore with Boston, via Philadelphia, New 
York City, and Bridgeport. 

Philadelphia and Pittsburgh. 

New York City and Cleveland via Binghamton, Syracuse, and 
Buffalo. 

Pittsburgh and Chicago via Cincinnati and Indianapolis. 

Pittsburgh and Chicago via Cleveland and Toledo, with a 
branch to Detroit. 

Chicago and St. Louis via Powerton. 

Chicago and Milwaukee. 

Approximately 2,500 miles of line would be involved, with a 
total estimated cost of $190,000,000, including $70,000,000 for 
transformers and $50,000,000 for connections with present operat- 
ing systems. Annual operating costs would amount to about 
$13,000,000, of which some $9,000,000 would be met by revenues 
for the use of various parts of the system to interchange power. 

Proponents of the plan argue that it is necessary to assure to the 
heavy industrialized section of the country sufficient flexibility 
in the use of power resources to meet a war emergency, although 
it would also have peace-time use as a means of meeting local 
power peaks and utilizing the more efficient generating plants 
Under war conditions it is estimated that there would be a de- 
ficiency in generating capacity in the area of 1,500,000 kw, al- 
though this figure is questioned by experts in the utility industry. 

The twenty major utility companies operating in the area have 
been asked to cooperate in making the plan effective, although the 
exact extent of such cooperation is yet to be determined. Manage- 
ment of the system would be in the hands of a new governmental 
agency, which would probably have the name of ‘“‘United States 
Power Authority,’”’ and which would be authorized to borrow 
money, construct and operate the lines and substations, and 
enter into contracts with both private and public operating 
utility companies. Creation of such a body would require new 
legislation and a bill to this effect will shortly be introduced in 
Congress. Necessary funds would be furnished by the federal 
government, either by direct appropriation or through the Re- 
construction Finance Corporation. 


PAN-AMERICAN RELATIONS PROMOTED BY COUNCIL 


As the result of the interest in stimulating relations with the 
countries of Central and South America stirred up by discussion 
at the Twentieth Annual Assembly of American Engineering 
Council last January, two tangible accomplishments have already 
materialized. The Farm Equipment Institute Seminar, to be 














J 


held in September 1940, will reserve places for six Pan-American 
representatives; and Council itself is forming a new Committee 
on Inter-American Engineering Relations. 

The Seminar, which is sponsored by a group of agricultural ma- 
chinery manufacturers with the cooperation of the American 
Society of Agricultural Engineers, comprises a group of 112 
agricultural students and instructors which are conducted on a 
one-week tour of industrial establishments making farm equip- 
ment as guests of the manufacturers. The Six Pan-American 
participants will be selected by the U.S. Department of State as 
representatives of agricultural schools in as many countries. 

Council's new committee, the formation of which has been ap- 
proved by the Executive Committee, will not only facilitate the 
completion of arrangements with the State Department in regard 
to the Seminar, but will also function as a standing committee to 
improve contacts between engineers of the nations within this 
hemisphere. Suggested subjects for action include the exchange 
of students, lecturers, and professors; the development of con- 
ferences and correspondence among organized engineering groups 
in the various countries; and possibly the promotion of a Pan- 
American Engineering Congress at some future date. 


CELEBRATE 150TH YEAR OF PATENT Law 


By action of Congress and President Roosevelt, April 10, 1940, 
was designated Inventors and Patents Day to commemorate the 
sesquicentennial of the approval of the first patent law of the 
United States, signed by President George Washington on April 
10, 1790. 

The occasion was marked by a large dinner in Washington, at- 
tended by about a thousand leaders of industry, science, govern- 
ment, and the patent bar. Invitations were issued to the entire 
membership of the A.E.C. executive and patents committees, 
and the dinner was attended by President Alonzo J. Hammond, 
Vice-President William L. Batt, and Executive Secretary Frederick 
M. Feiker. 

As part of the celebration the Patent Office kept open house for 
the entire week, and staged a ‘Parade of Inventions,” specially 
prepared exhibits depicting the development of industrial products 
from medieval times to the present. 


T.N.E.C. Opens HEARINGS ON TECHNOLOGIC CHANGES 


On April 8 the Temporary National Economic Committee 
began a new series of hearings, expected to extend over a period 
of some three weeks, to develop information on the broad subject 
of technological change and its effect upon employment and pro- 
duction. Invited to testify were over 40 leaders of science, indus- 
try, and organized labor in the fields of automobile manufacture, 
steel, coal, railroads, textiles, communications, office appliances, 
agriculture, and vocational and consumers’ education. 

In announcing the hearing, Senator Joseph C. O'Mahoney, 
chairman of the committee, pointed out: ‘“‘Without modern 
technology, mass production would not be possible; it is tech- 
nology which has enabled industry to organize into great concen- 
trated units of production and distribution. Technology has 
created many new industries and has provided many new opportu- 
nities for labor, though at the same time it has unquestionably 
displaced many workers. The Committee plans to study seriously 
the impact of technology in all its implications, what it means in 
terms of employment, of unused capital, of the effective organiza- 
tion of our nation’s resources.” 

The chairman also made it clear that the Committee entered 
its task with no pre-formed judgments, and that the hearings 
were not intended to express support for his recently introduced 
bill to provide a system of rewards and contributions for the 
greater utilization of labor in industrial production through the 
taxing of machines. 

Last month the T.N.E.C. completed a series of hearings on the 
effects of various state regulations upon interstate commerce. 


New DEVELOPMENTS MARK AVIATION PROGRESS 


Three recent accomplishments in the field of aviation emphasize 
the speed with which technology in this field is progressing, and 
give point to the argument of Army and Navy officials that they 
will lose nothing by yielding temporary priority to foreign nations 
in the delivery of aircraft orders. 

The U.S. Navy, it has reeently been disclosed, has under con- 
struction by the Glenn L. Martin Company, Baltimore, a giant 
“flying houseboat” that will weigh nearly 84 tons, carry a useful 
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load of 32 tons, and be capable of a non-stop flight of over j2 000 
miles. This machine slightly surpasses the Army’s bigges; ship 
also under construction, which will have a gross weight of 70) ton: 
and a useful load of 28 tons. Both planes will be more than twice 
the size of the Army's famed ‘“‘flying fortresses.”’ 

Although details of the power plants to be used were no, made 
public, aviation experts link the new planes with the recent de- 
velopment by the Wright Aeronautical Corporation of a new nine- 
cylinder air-cooled motor rated at 1,200 hp, or approximately 
one horsepower for each pound of its weight. j 

A third notable development was the successful completion op 
April 6 of a 300-mile all-blind flight in an Army bombing plane 
from Mitchel Field, N.Y., to Langley Field, Va. The four-motor 
22'/;-ton machine was guided entirely through instruments, with 
the pilot hooded, from before the take-off until after the landing 


Washington, D.C. 
April 11, 1940 
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News of al Sections 


Scheduled Meetings 


CLEVELAND Section-—-Dinner meeting held jointly with the 
Case, Ohio Northern, and University of Akron Student Chapters 
at the Case Club on May 10. 


CoLtorapo Section—Dinner meeting at the University Club 
on May 13, at 6:30 p.m. 


Dayton SECTION-—Joint meeting at the University of Dayton 
on the evening of May 20 (date and time tentative). 





Georcia Section—Luncheon meeting at the Atlantan Hotel 
on May 13, at 12:30 p.m. 

INDIANA SecTion—Dinner meeting held jointly with the Purdw: 
University Student Chapter in the Union Building at Purdue on 
May 2, at 7 p.m. 

Los ANGELES Secrion—Dinner meeting arranged by the 
Student Chapter at California Institute of Technology in Pasadena 
on May 8, at 6:30 p.m. 

METROPOLITAN SECTION—Annual meeting in the Engineering 
Societies Building in New York, on May 15, at 8 p.m. 

MiaM!I Secrion—Dinner meeting at the Alcazar Hotel on May 
2, at 7 p.m. 

PHILADEL?HIA SECTION—Meeting preceded by good-fellowship 
dinner at the Engineers Club on May 14, at 6 p.m. 


SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
Club every Tuesday at 12:10 p.m. 

Sr. Louts Secrion—Luncheon meeting at the York on May 2’, 
at 12:15 p.m. 

San Francisco Secrion—Dinner meeting of the Junior Forum 
at the Engineers Club on May 28, at 5:45 p.m. 


SPoKANE Sect1on—Luncheon meeting at the Davenport Hotel 
on May 10, at 12 noon; inspection trip to Grand Coulee Dam on 
May 18. 

Syracuse Secrion—Annual dinner meeting at Drumlia $ 
Country Club on May 7, at 6:30 p.m. Senior civil engineering 
students at Syracuse University will be guests of the Section 

TENNESSEE VALLEY SECTION—Spring meeting at Hiwassee Dam, 
N.C., on May 3 and 4. 

WIScoNnsIN SEcTION—Dinner meeting at the City Club in Mil 
waukee on May 9, at 6:30 p.m. 


Recent Activities 


CENTRAL Onto Section—Columbus, January 25 and February!” 
At the first of these sessions Edgar L. Weinland, member of the 
Columbus Metropolitan Housing Authority, gave 4 talk on the 
purpose of the settlement work being done in the city >Y the Au 
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t} A lively discussion followed. The guest of honor at the 
E » meeting was Walter E. Jessup, Field Secretary of the 
who described the professional welfare activities of the 

A general discussion of the work of American Engi- 
Council concluded the program. 


iwnaTi Section—Dayton, March 16: Representatives of 
tion met other Local Section and Student Chapter repre- 
es in the District at a special luncheon held for the pur- 
discussing the Fall Meeting of the Society, which will take 
Cincinnatiin October. Vice-President Davis and Director 
Root were present and addressed the gathering. 


eLAND Section—March 5: The principal speaker at this 
luncheon meeting was John Berry, commissioner of the Cleveland 
Airp Major Berry discussed the operation of the airport, 
was the first in the world to be municipally owned and oper- 

Following his talk, a representative of the American Air- 
-howed a motion picture on the subject of travel by air. 


wh 
ated 
line 

Cotorapo Section—Denver, March 11: A talk on the voca- 
sonal guidance work of the Educational Coordinating Committee 
of American Engineering Council initiated the technical program. 
Then Howard F. Engler, of the Air Corps Technical School at 
Denver, explained the purpose and function of the school and 
showed slides illustrating its growth and development. Junior 
{ssociation: The Association announces that it has held two 
meetings in recent months, the speakers being F. A. Banks, William 
| Brown, and Marsh Beall, all on the staff of the U. S. Bureau of 
Reclamation. The two latter showed motion pictures they had 
made themselves 


Connecticut Section—Hartford, March 28: The Juniors in 
the Section entertained the other members with a dinner and 
technical program. J. H. L. Giles, of the Connecticut State De- 
partment of Health, was chairman of arrangements, while the 
following Juniors participated in the technical program: William 
. Dorrance, Jr., senior engineering aid in the Connecticut State 
Highway Department; A. J. M. Giardini, superintendent for Wad- 
hams, May and Carey, of Hartford; and Earl R. Howard, assist- 
int engineer of the Hartford Metropolitan District Commission. 


Dayton Secrion—March 18: Following a luncheon, A. F. 
Unckrich, district engineer for the Portland Cement Association, 
presented an illustrated lecture on ‘‘Soil Cement Pavements.”’ 


District of Co_tumBpra—Washington, March 16: ‘‘Do the 
Railroads of the United States Face Nationalization?’’ was the 
subject of a widely attended debate held at this time. William 
J. Wilgus, Honorary Member of the Society and railroad authority, 
upheld the affirmative, while M. J. Gormley, executive assistant 
for the Association of American Railroads, was spokesman for the 
negative. Otto S. Beyer, chairman of the National Mediation 
Board, served as mediator. A panel of qualified representatives of 
liflerent phases of the railroad transportation industry sat with 
the speakers and asked questions from their respective points of 
view when they seemed necessary for a better understanding of the 
subject. The field of ownership was represented by Cassius Clay; 
management, by Robert Henry; labor, by J. G. Luhrsen; ship- 
ping, by Thomas Lyons and Ralph L. Dewey; and the public, by 
B. H. Meyer and Alvin B. Barber. 


GrorGia Section—Atlanta, March 11: A report on the Annual 
Meeting of the Society was presented by Commander L. F. Bel- 


imger. This was followed by a talk on the research involved in 
plans for a salt water barrier in San Francisco Bay, which was given 
'y Curtis A. Mees, consulting engineer of Atlanta. April 8: 
W. C. Caye briefly reviewed recent developments in the field of 
dirt-moving equipment. A film showing the latest types of equip- 


ment /peration was then presented. 


Kansas Crry Secrron—March 28: An amusing feature of the 


vcasion Was a contest in which the members were quizzed con- 
, ring ir knowledge of Kansas City, the object being to make 
fem well-informed hosts for the Spring Meeting. The technical 
progra msisted of a motion picture, showing a complete tour 
oe ie Sheffield Steel Plant, one of Kansas City’s largest 
A. STATE SECTION—Topeka, March 25: Several Local 


ts spoke briefly on the Spring Meeting to be held in 
Then Field Secretary Jessup analyzed the results of 
inaire on salaries, which was conducted by the Society. 
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Kentucky Secrion—Lowisville, March 22: In the afternoon 
W. W. Saunders conducted the members about the 14th Street 
grade separation project. At the dinner meeting that followed 
the inspection trip the speakers were J. E. Root, Director of the 
Society, and James Wilson, chief engineer of the city of Louisville. 
The latter read a paper on the design and construction of the sepa- 
ration project viewed in the afternoon. 


Los ANGELES Section—March 13: A symposium on railroad 
engineering was presented by W. R. Armstrong, retired railroad 
engineer, who spoke on ‘‘Flood Protection on the Union Pacific’”’; 
M. C. Blanchard, chiet engineer for the Coast Lines of the Atchison, 
Topeka and Santa Fe railroad, whose subject was ‘Improvements 
in Road Bed on the Santa Fe for Operation of High Speed Trains’”’; 
and V. S. Harrington, of the General Electric Company, who 
showed motion pictures and slides of the new steam turbine loco- 
motive built for the Union Pacific. 


MARYLAND Secrion—Baltimore, March 26: The technical 
program was in the hands of the Juniors in the Section, the first 
speaker being J. M. Coan, Jr., who read the final report of the 
Society’s Committee on Juniors. Harry F. Page, Jr., then dis- 
cussed “‘The Work to Be Done with Juniors,”” emphasizing the 
necessity of proper placement. He was followed by Adam Sack 
whose subject was ‘‘Work to Be Done with Employers.’”’ There 
was considerable discussion of both talks. Junior Association, 
February 27: The usual order of business was dispensed with in 
order to give more time to Prof. A. G. Christie, chairman of the 
Maryland State Board for the Registration of Engineers and Land 
Surveyors, who discussed various parts of the registration act. 


METROPOLITAN SEcTION—March 20: ‘‘Floods and Flood Con- 
trol” was the subject of discussion, the principal speaker being 
William P. Creager, consulting hydraulic engineer of Buffalo, 
N.Y. Mr. Creager outlined methods of determining the economic 
justification of flood control projects, illustrating his lecture with 
moving pictures of the 1936 Pittsburgh flood. 


Miami Section—March 7: The guest speaker on this occasion 
was B. M. Duncan, chief engineer and general manager of the 
Overseas Highway (U.S. No. 1—from Miami to Key West). Mr. 
Duncan, who was instrumental in the construction of this project, 
discussed ‘‘The Use of Local Material for Concrete Aggregate.”’ 
April 4: A talk on the new Miami airport, which will be ready for 
service in January 1941, was given by Capt. John A. Price, aviation 
executive for the city of Miami. 


Mouawk-Hupson Section—Albany, N.Y., March 25: John P. 
Hogan, President of the Society, and George T. Seabury, Secretary, 
were the guests of honor and principal speakers. Colonel Hogan 
discussed the growth of the Society and made optimistic prophecies 
for a more prosperous future, while Mr. Seabury reviewed some 
of the recent activities of the Society, which has recently stepped 
out of its original technical character and entered upon more active 
participation in professional matters. Director Arthur W. Har- 
rington was also present. 


NASHVILLE SeEcTION—A pril 2: A talk on the design and con- 
struction of barges was the feature of the technical program. 
This was given by Harry B. Dyer, vice-president of the Nashville 
Bridge Company. 


NEBRASKA SECTION—Omaha, March 9: John G. Mason, bridge 
engineer for the Nebraska State Department of Roads and Irri- 
gation, discussed the subject of the Engineers’ Council for Pro- 
fessional Development in its relationship to the Nebraska Section. 
March 28: A special dinner meeting was arranged in honor of 
Field Secretary Jessup who was in the region. Mr. Jessup spoke 
on the activities of the Society, and a general discussion followed. 


New Mexico Secrion—Santa Fe, March 13: The technical 
program consisted of the presentation of a paper outlining the 
work and problems connected with the Pecos River Joint Investi- 
gation. This was given by Harlowe W. Stafford, engineer in 
charge of the investigation. 


NORTHEASTERN SECTION—Junior Association, Cambridge, Mass., 
February 27: The Junior Association formally adopted its con- 
stitution at a dinner meeting held at this time. H. G. Protze, 
chairman of the committee for the formation of the Association, 
gave a report on the history of the organization, after which the 
following officers were elected: H. G. Protze, president; A. R. 
Anderson, vice-president; and P. C. Grueter, secretary-treasurer. 
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Mr. Grueter then presented a short paper on ‘‘Model Studies of the 
Cape Cod Canal and Approaches.” 


NORTHWESTERN Section—St. Paul, April 1: W. G. Hoyt, 
hydraulic engineer for the U.S. Geological Survey in Washington, 
D.C., spoke on “Current Puzzling Features of Hydrology.” He 
was followed by Adolph Meyer, consulting engineer of Minneapolis, 
and E. V. Willard, chief engineer of the Minnesota State Depart- 
ment of Conservation, both of whom discussed his talk. Field 
Secretary Jessup was also present and spoke briefly. 


OREGON Secrion—Portland, March 12: An impromptu lunch- 
eon meeting was arranged in honor of Joseph Jacobs, Vice-Presi- 
dent of the Society, who happened to be in town. Mr. Jacobs re- 
ported on the business discussed at the Annual Meeting. March 
28: A symposium on highways was presented by engineers on the 
staff of the Public Roads Administration. Those participating 
were R. B. Wright, who discussed ‘‘National Forest, National Park, 
and Federal Aid on Highways and Bridges’; H. B. Stanley, who 
spoke on the Highway Planning Survey; T. M. Davis, whose sub- 
ject was ‘‘Federal Aid Cooperation with the States”; and R. M. 
Schwegler, who discussed highway materials and pavements. A 
motion picture describing the work of the Public Roads Adminis- 
tration concluded the technical program. 


PHILADELPHIA Section—March 12: Joint meeting with the 
Philadelphia chapter of the American Public Works Association. 
Housing was the topic of discussion, the first three speakers being 
connected with the Philadelphia Housing Authority. These 
were James B. Kelly, who talked on aspects of low-rent housing; 
Walter H. Thomas, whose subject was the design of low-rent hous- 
ing; and A. Ernest D’Ambly, who spoke on the mechanical de- 
sign of low-rent housing. Following this presentation of the gen- 
eral problem of housing, Louis H. Doane, consulting structural 
engineer of Philadelphia, and W. R. Heritage read papers on the 
Glenwood Housing Project now under construction by the Phila- 
delphia Housing Authority. A description of the Tasker Housing 
Project—presented by Chester I. Duncan and H. C. Turner, Jr.— 
concluded the scheduled presentations. Then Charles A. Flana- 
gan, W. Pope Barney, William H. Gravell, and J. Edward Hutchi- 
son discussed the main papers. 


PitTsBuRGH Secrion—February 27 and March 5: Joint meet- 
ings with the Engineers’ Society of Western Pennsylvania. An 
illustrated lecture on the ‘‘Diversion of Rivers During Construc- 
tion” was presented at the first of these sessions, the speaker being 
A. J. Ackerman, director of engineering for the Dravo Corpora- 
tion. The speaker at the second meeting was Don R. Berlin, chief 
engineer of the Curtiss Aeroplane Division of the Curtiss Wright 
Corporation, whose subject was ‘Some of the Problems Con- 
fronting the Airplane Designer.’’ Sound motion pictures show- 
ing the processes of manufacture in the Curtiss factory supplemented 
the paper. 

Rocuester Section—March 21: Joint meeting with the Roch- 
ester Engineering Society. Earl F. Church, professor of photo- 
grammetry at Syracuse University, gave an illustrated lecture on 
aerial mapping. A dinner in honor of the speaker preceded the 
meeting. March 27: Discussion of Society affairs with President 
Hogan, Secretary Seabury, and Director Harrington was the fea- 
ture of the occasion. Colonel Hogan also spoke on his recent trip to 
South America. 


SACRAMENTO SecTION— March 5, 12, 19, 26: A sound film on 
the manufacture of glass was furnished by the Libbey-Owens-Ford 
Glass Company at the first of these luncheons, and J. G. Mackenzie, 
district sales manager of the company, described some new types 
of glass. Those addressing the other gatherings were F. J. Veih- 
meyer, professor of irrigation investigation at the University of 
California; Almon E. Roth, president of the San Francisco Em- 
ployers Council; and A. B. Willett, structural engineer for the 
State of California Department of Public Works. Junior Forum, 
March 13: A talk on “Imperial Valley and the All-American 
Canal’’ was given by J. A. Conwell, assistant hydraulic engineer 
with the Division of Water Resources of the State Departinent of 
Public Works. 


Sr. Louts Section—March 25: S. L. Wonson and A. A. Miller, 
both on the staff of the Missouri Pacific, discussed ‘‘The Eagle,” 
the new train recently put in service by this railroad. It was an- 
nounced that Harold B. Lockett, of Washington University, and 
Robert N. Lorance, of the Missouri School of Mines and Metal- 
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lurgy, were the recipients of the Section’s awards to this Vear's 
outstanding civil engineering graduates. 


San Dreco Section—March 28: “The Duties of the Pubjic 
Administrator and County Coroner” was the subject of an iddress 
given by William Glenn, assistant district attorney of San Diego 
County. 


SeatrLe Section—March 26: The Section sponsored the 
fifteenth annual joint meeting and inspection trip of local groups 
of the Four Founder Societies. During the afternoon the mem. 
bers and their guests viewed the progress of construction on the 
Lake Washington Pontoon Bridge. Following a dinner in the 
evening, talks on the bridge were given by L. V. Murrow, state 
director of highways; R. B. McMinn, of the Public Roads Adminis. 
tration; and Charles E. Andrew, principal consulting engineer fo, 
the Washington Toll Bridge Authority. 


SPoKANE Section—February 9 and March 8: Both of these 
regular luncheon meetings were devoted to business discussion 
and to making plans for future technical sessions. 


Syracuse Section—March 11: Joint meeting with the Tech. 
nology Club of Syracuse. The speaker was Maurice P. Dayid. 
son, trustee of the New York State Power Authority, who gave an 
illustrated lecture on the St. Lawrence Waterway and Power 
Project. Preceding the lecture, the Section entertained M; 
Davidson at a dinner, at which he spoke briefly. 


Tacoma Secrion—Olympia, March 12: A paper on “Fatigue 
in Steel” was presented by George Huck, metallurgical engineer 
for the Bethlehem Steel Company. 


TENNESSEE VALLEY SEcTION—Chattanooga Sub-Section, March 
19: The technical program consisted of reading and discussing a 
paper entitled ‘‘Value of Flood Height Reduction from the Ten- 
nessee Valley Authority Reservoirs to the Alluvial Valley of the 
Lower Mississippi.’"" This was given by Charles W. Okey, prin- 
cipal civil engineer of the Tennessee Valley Authority. KAnoxill 
Sub-Section: Since this was “Junior Night” the meeting was 
turned over to H. D. Southerland, Jr., who introduced the speakers 
C. E. Kindsvater gave an illustrated lecture on the hydraulic 
laboratory model tests in connection with the Pickwick Landing 
lock-wall extension and floating boom, and A. J. Peterka spoke 
on the Kentucky and Watts Bar lock-filling systems. Both ar 
connected with the Tennessee Valley Authority. 


ToLtepo Secrion—March 1: J. Arthur MacLean, curator of 
oriental art at the Toledo Museum of Art, presented an illustrated 
lecture on ‘‘Man-Made Cave Temples of India,’ in which he de- 
scribed the art of frescoing and ancient knowledge of structural 
features. A lively discussion concluded the program. March § 
An inspection trip through the new water-supply tunnel under the 
Maumee River was the feature of the occasion. James Lynch 
division engineer for Greeley and Hansen on the Lake Water 
Supply Project, conducted the trip. 


Tri-City Secrion—Rock Island, Ill., March 22: Joint meeting 
with the Blackhawk Chapter of the Illinois Society of Engineers 
The guest speakers were Harold E. Babbitt, professor of sanitary 
engineering at the University of Illinois, and Loran D. Gayton, 
city engineer of Chicago. Professor Babbitt’s subject was ‘Ex 
panding Professionalism,” while Mr. Gayton gave an illustrated 
talk on ‘‘Underground Chicago.” 


Uran Section—Salt Lake City, March 8: Joint meeting with 
the Utah Society of Professional Engineers and the Ogden Engr 
neering Society. L. M. Winsor, representing the Section, spoke 
briefly, as did R. K. Brown for the Utah Society of Professional 
Engineers and O. C. Lockhart for the Ogden Engineering Society. 
Hack Miller then described a trip down the Salmon River with 4 
group of explorers and explained the detailed preparations for the 
trip. A technicolor film depicting the journey concluded the 
meeting 


WIsconsin SecTion—Milwaukee, March 13 to 15: Members of 
the Section were active on the program and committees of the 
Wisconsin Engineering Conference held on these dates. The 
luncheon on the 13th was sponsored by the Section, and om the 
14th there was a technical meeting with P. W. Gamble presiding 
The speakers on the latter program were O. C. Rollman, consulting 
civil engineer of Green Bay, Wis., and William Darby, consulting 
engineer of West Allis, Wis. 
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Sectrion—Cheyenne, March 11: Joint meeting with 
ane Engineers Club. The feature of the evening was a 
Philip Upp, bridge designer for the Wyoming State 
Department, whose subject was “Small Highway 

-1940.”"" Discussion of ‘‘A Program of Public Rela 

gineers in Wyoming’”’ concluded the meeting 





Student Chapter Notes 





POLYTECHNIC INstiruteE—March 13: Both the 
ning groups of the Student Chapter met on this date 
addressing the former group was F. G. Glenz, Jr., 
assistant for the New York City Tunnel Authority, 
sed the Queens-Mid-Town Tunnel. Later the mem 
he project The evening students heard Charles S 
sineer of construction for the Port of New York Author 
illustrated lecture on construction problems per 
1e Lincoln Tunnel. Considerable discussion followed 
lacob Katz, traffic engineer for the New York Police 
discussed ‘‘The Fundamentals of Traffic Control.” 


1” THE Crrty oF New YorK—March 7 and 14: The 
was host to the student branch of the American Society 
il Engineers at the first of these sessions, the speaker 

ur-Admiral R. E. Bakenhus. Admiral Bakenhus dis- 
Shipyard Maintenance and Drydock Construction.”’ 
i on the 14th was devoted entirely to business discus 
4: Frank H. Nowaczek, assistant engineer for the 


rk City Board of Water Supply, gave an illustrated lectur« 


uware water supply project. 


Unton—February 25 and March 11: Both meetings 

d to the presentation of student papers. At the first 

was George Kent, evening session student and assist- 

for the Interborough Rapid Transit Company, whose 

wa An Intersection Problem in Trusses.’’ Students 

gan and William Stone presented papers on ‘‘Geology and 
ng’’ at the March meeting 


YorK University—February 28: Members of the even 


f the Student Chapter heard an illustrated talk on the 


water supply system. This was given by Fergus D. O’Con 


ber of the Chapter 


RK COLLEGE OF ENGINEERING—A pri 1: A talk on the 
Drive (New York) was the feature of the occasion, the 
ing Dean G. Edwards, consulting engineer for the Bor 


IN STATE COLLEGI February 29: “Sales Engineer 
vil Engineers’’ was the subject of a talk given by E. L 
Howard Cooper Corporation of Spokane 


ANA STATE UNIVERSITY Members of the Student Chap 
ina State University recently visited the new Charity 


=) 
te 





MEMBERS OF THE LOUISIANA STATE UNIVERSITY STUDENT CHAPTER 
ON INSPECTION TRIP 


Hospital Building in New Orleans. George P. Rice, consulting 
engineer of New Orleans, conducted the group through the build 
ing, explaining the foundation settlement that has taken plac« 
and the reinforcement of the structural frame now under way 


NORTHEASTERN UNIVERSITY—March 15: The first meeting of 
the newly established Student Chapter at Northeastern University 
took place at this time. Delegates were present from a number of 
the Student Chapters in New England, and Daniel Coonan, 
president of the Rhode Island State College Chapter, was in 
charge of the inauguration exercises. Following a dinner, Wil 
liam C. White, assistant dean of engineering at Northeastern 
University, extended greetings from the university The other 
speakers were Louis G. Reiniger, newly elected president of the 
Chapter; Andrew H. Holt, head of the department of civil engi- 
neering at Worcester Polytechnic Institute Charles W. Banks, 
president of the Northeastern Section; Herman G. Protze, Jr 
president of the Junior Association of the Northeastern Section; 
Francis H. Kingsbury, secretary-treasurer of the Northeastern 
Section; and Miles N. Clair, contact member for the Northeastern 
Chapter 


PENNSYLVANIA STATE COLLEGE— March 4: F. T. Mavis, head 
of the department of civil engineering at the college, addressed the 
group on the subject of ‘“‘Harnessing Rivers in Miniature,” in 
which he discussed hydraulic research problems. March 18: 
rhree flood control projects proposed for the Susquehanna River 
were described by H. G. Douglas, captain, Corps of Engineers, U.S 
Army 

UNIVERSITY OF ILLINOIS: New construction projects being 
erected on the campus of the University of Illinois have pro 
vided an opportunity for the Student Chapter members to study 
construction work in its different stages without going far afield 
rhe structures recently inspected include two buildings and a 
power plant. Members of the teaching staff and contractors on 
the projects have accompanied the group and answered their 
questions 





MEMBERS OF THE UNIVERSITY OF ILLINOIS STUDENT CHAPTER 


























ITEMS OF INTEREST 





About Engineers and Engineering 
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HiwasseeE Dam, like Norris, is a storage 
structure on an upper tributary of the 
Tennessee. Cecil E. Pearce, Assoc. M. 
Am. Soc. C.E., will describe in the June 
number some of the primary factors of its 
design. No cutoff trench was used but 
the foundation drainage and grouting re- 
ceived special attention. A number of 
interesting hydraulic problems concerning 
the spillway and sluices are also sum- 
marized. A companion article on details 
solved in the planning of this structure is 
scheduled for a later issue. 

Also in the June issue will be an article 
on the Navy’s interest in the Port of New 
York—the third in the series on different 
phases of the development of that port. 
In this article, Rear Admiral Ralph W. 
Whitman, M. Am. Soc. C.E., will discuss 
the functions of the Navy's shore facilities 
in general and those of the Brooklyn and 
adjacent naval plants in particular. The 
article applies specifically to the Port of 
New York, but the basic considerations it 
sets forth so clearly also apply to any port. 

A third paper scheduled for June is 
entitled ‘‘The Engineer and the Budget,” 
by George R. Thompson, M. Am. Soc. 
C.E. ‘‘At first glance,’’ says the author, 
“the subject of ‘The Engineer and the 
Budget’ suggests the engineer versus the 
budget, in the sense that as a requesting 
agency the engineer has his troubles with 
budgets,”’ although “he does not have 
much trouble keeping within budgets, 
except perhaps his personal one.” He 
then goes on to analyze public budgets 
for governmental units and to show why 
the engineer is well fitted by training and 
aptitude both to prepare them and tocarry 
them out. 

There will of course be a number of 
other papers on a variety of subjects of 
interest to civil engineers 





Brief Notes trom Here 
and There 


DuRING the past month the American 
Society ot Mechanical Engineers cele- 
brated the sixtieth anniversary of its 
founding. It was on April 7, 1880, that 
eighty mechanical engineers met in the 
assembly room of Stevens Institute of 
Technology, in Hoboken, N.J., to or- 
ganize their Society. They elected Rob- 
ert Henry Thurston, pioneer educator 
in mechanical engineering as their first 
president. Since then the initial mem- 
bership of 189 has grown to 15,000. 


Tue Thirty-Second Semi-Annual Meet- 
ing of the American Institute of Chemical 
Engineers is to be held in Buffalo, N.Y., 
May 13-15, 1940, with headquarters at 
the Statler Hotel. 


Training for Civil Engineering Students 
A New Course Advocated and Discussed 


A Proposed Curriculum 


By B. F. Hastincs, M. Am. Soc. C.E. 


District ENGINEER, AMERICAN INSTITUTE OF 
Stree. Construction, Inc., Parapevemia, Pa. 


THERE HAS always been a great deal of 
discussion concerning what constitutes an 
education. In more recent years, as life 
has become much more complex and the 
ways in which an individual can make his 
daily bread have multiplied, education 
has likewise become more complicated. 
For about a century, institutions of higher 
learning have attempted to develop an 
educational curriculum to take care of the 
individual with a scientific or technical 
bent. In recent years, the curriculum 
for this type of education has been much 
debated, and there is at present a tendency 
for changes which the writer, from thirty 
years of varied experience and contacts 
in technical and commercial fields, be- 
lieves to be deleterious to the end that 
should be achieved. 

In considering a technical training, the 
four years of preparation which the aver- 
age prospective student receives in a public 
high school should very strongly come 
under scrutiny. It is absolutely wrong 
that educators in public schools and those 
in higher institutions should feel their 
work has no relationship to one another’s. 
So many boys now go from the public high 
schools to college that some considera- 
tion should be given to them in the high 
school courses. Furthermore, the basic 
four-year high school course proposed as a 
preparation for future scientific and tech- 
nical students also constitutes an excellent 
training for the average boy who may be 
going to work in a technical and business 
world at the end of his high school training. 

I have always been sympathetic to the 
idea that an intelligent human being 
should have relatively wide interests in 
so-called cultural subjects, but I believe 
that a great deal of this type of training 
can be obtained after a formal education 
is finished. In addition, the require- 
ments of a scientific or technical training 
have become so complex that the purely 
technical work to be covered in the four 
years of high school and the four years of 
undergraduate college has materially in- 
creased in recent years. 

Foreign or ancient languages in particu- 
lar are unnecessary and not very useful 
requirements for the average cultured citi- 
zen of the United States in professional 
or business fields. The time required for 
their study can well be devoted to other 
subjects. 

The following outline for the basic re- 
quirements to be obtained in high school 
and the basic subjects to be taught in an 
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engineering school presents my Specific 
ideas. The intent of the courses js to 
give a training that will afford the grady. 
ate some latitude in the selection of work 
in professional or business or industrial 
fields, and commit him less to a groove 
than the majority of the courses now jp 
effect. Further types of specialized train. 
ing have been left to industrial organizg. 
tions, where they belong, or for graduate 
study. 


H1GH SCHOOL PREPARATION 


English Literature . © BY « a . 2 years 
History of English Literature . . . .  4/s year 
General History o & ti eae 2 years 
American Government and Problems of 
Democracy 28 * oo 1 year 
American History ........ 1 year 
PR. <<. os dackis eheeee 2 years 
nt» & 6 dw Ks —<“% 1 year 
ns + 6 © oe + a 4 1 year 
Mathematics ...... ; 4 year, 


CouRSES IN ENGINEERING ScHoo.s 


First Year 
First and Second Terms 
Calculus 
Chemistry 
Physics 
Economics 
Engineering Drawing, Descriptive Geometry, and 
Mechanisms 
Seconp YRAR 
Second Term 

Advanced Calculus 


First Term 
Advanced Calculus 


Mechanics Mechanics of Materia): 
Electricity Electrical Engineering 
Finance Hydraulics 

Surveying Option 


Tuirp Year 
First Term Second Term 
Commercial Law Feamed Structures 
Framed Structures Reinforced Concrete 
Power Engineering and Industrial Engineeriox 
Power Plants Employment Problems 
Industrial Engineering Option 
and Organization 
FourtsH Year 
Both Terms 
Options in Civil, Electrical, Mechanical for 
neering or Commerce and Industry 
Papers and Reports 


Comments on Proposed 


Curriculum 


By Samvuet B. Morarts, M. Am. Soe. CF 
CHAIRMAN OF THE SoctETY’s COMMITTEE 0% 
ENGINEERING EDUCATION 

I HAVE BEEN interested in reading M 
Hastings’ proposal. It combines hig 
school preparation and a four-year ems 
neering school curriculum in which the 
first three years are the same for al 
branches of engineering, thus withholding 

any specialization until the fourth year 
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rogram of high school prepara- 
.rently includes analytical geome- 
ling students to begin the calculus 
rst semester of their freshmen 
wo years of bookkeeping are 
with sacrifice, by complete ab- 
{ English composition, foreign 
biology, art, and drafting. 
exception of drafting, none of 
bjects is included in either high 
college. It would be very dif- 
impossible to secure a mutual 
ce of such a program by either 
+ ols or engineering schools. 
. is nothing new in the argument 
that “so-called cultural subjects” 
us pursued after a formal education 
n finished. There are already 
of prominent engineering colleges 
following this precept in order to crowd 
: increasing amount of technical subjects 
ir four-year curricula. However, 
ight of a young engineer in a con- 
ym camp laying aside his field 
‘ooks to study Keats after the day’s work 
ione is still something to write home 
bout. Fortunately students may now 
elect which of these two types of engineer- 
ing education they prefer. 

Siressing mathematics, physical sciences, 
and the common core of engineering funda- 
entals before specializing in any branch 
f engineering has much merit and is 
racticed in a number of engineering 
chools. However, the specific curricu- 
im suggested allows but one semester for 
mechanics and does not include thermo- 
dynamics. Probably two semesters of 
framed structures and one of reinforced 
oncrete constitutes more structural engi- 
neering than may reasonably be required, 
et us say, of cummunication engineers. 
Even though courses common to all engi- 
neering fields may properly fill three of the 

undergraduate years, it is usually 
etter to spread these over four years 
to permit a greater sequence in special 
elds. As an example, a student in sani- 
tary engineering should take more chemi- 
try and biology before the fourth year. 

\s regards Mr. Hastings’ complete 
proposal, it should not be regarded as an 
ideal curricula, nor should there be any 
eflort to establish a common curricula 
in all high schools and engineering colleges 





Precision Testing Machine on 
Page of Special Interest 


\ CLOSE-UP view of the mechanism which 
pera he new three-story hydraulic 
monster which was installed recently in 
¢ Aluminum Research Laboratories, 
New Kensington, Pa., is shown on this 
Page of Special Interest.”’ 

Chis machine was developed for testing 


tull-si jects rather than mere scale 
1odel is capable of exerting a force of 

it) in compression and 1,000,000 
| & t n and yet its precise control 
Will al breaking of the crystal of a 
-_ 


t damaging its works or the 
egg without spilling its con- 
this machine is not the 
kind in the world, it is the 


“‘most powerful,’’ for it can exert its maxi- 
mum forces at a head speed of 36 in. per 
minute. 

The overall height of the machine is 40 
ft 4 in., of which 25 ft is above the floor 





STRUCTURAL TEST UNDER Way ON NEW 
TEMPLIN TESTING MACHINE 


line. It is 16 ft 4 in. wide and 9 ft from 
front to back. The machine is called the 
Templin precision metal-working machine, 
after R. L. Templin, M. Am. Soc. C.E., 
chief engineer of tests for the Aluminum 
Company of America. 





Two Memorials to 
Frank E. Winsor 


THE LIFE work and reputation of the late 
Frank E. Winsor, formerly Vice-President 
of the Society, is to be perpetuated as a 
result of two activities now going forward. 
In Boston, a joint committee of the Bos- 
ton Society of Civil Engineers and the 
Northeastern Section of the Society has 
been set up for the purpose of establishing 
a suitable Frank E. Winsor Memorial. 
It is proposed that this shall be placed at 
a picturesque site overlooking Winsor 
Dam, named in honor of Mr. Winsor. 
This is the chief structure for the Quabbin 
Reservoir, the large source of water supply 
in the new Metropolitan system for Bos- 
ton. Since its inception and until his 
death a year ago, Mr. Winsor was chief 
engineer of this great work. Members 
of the joint committee are all members 
of the Society, as follows: Frank A. Bar- 
bour, Harrison P. Eddy, Samuel M. Ells 
worth, Gordon M. Fair, Frederic H. Fay, 
Frank M. Gunby, Karl R. Kennison, Ar- 
thur D. Weston, Robert Spurr Weston. 

According to preliminary estimates, it 
was felt that $2,500 was necessary for a 
memorial. At the latest accounting, over 
90% of this amount had been contributed. 
Accordingly, a subcommittee consisting of 
Messrs. Weston, Kennison, and _ Ells- 
worth, is making the necessary arrange- 
ments for the design and placing of the 
memorial, in cooperation with the land- 
scape architect and the Metropolitan Dis- 
trict Water Supply Commission. It is 
expected that the work will be completed 
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and ready for dedication within a few 
months, 

A second tribute to Mr. Winsor takes 
the form of a $5,000 scholarship fund 
presented to Brown University by Mrs. 
Winsor. Under the terms of this gift, 
the award of the yearly scholarship is to 
go preferably to engineering students. 
This generous gift is particularly signifi- 
cant, not only as characteristic of Mr. 
Winsor’s pride in his alma mater, of which 
he was also a trustee, but particularly as 
symbolic of his great interest in engineer- 
ing education and in all that pertained to 
young engineers. 

These two memorials will long serve as 
reminders of the accomplishments of 
Frank E. Winsor and the ideals that he 
labored so faithfully to exemplify 





NEWS OF ENGINEERS 
Personal Items About Society Members 





Ropert L. E. Warp has been trans- 
ferred from the U.S. Engineer Office at 
Sacramento, Calif., to the office at Bonne- 
ville, Ore. 

James E. Goprrey, formerly detailer 
for Madigan-Hyland in Long Island City, 
N.Y., has become an engineering assistant 
in the New York City Board of Water 
Supply. 

B. F. WiLviaMs has resigned as project 
engineer for the Public Works Administra- 
tion at Raymondville, Tex., to accept an 
appointment as technical adviser to the 
International Boundary Commission, with 
headquarters at El Paso, Tex 

Josepu F. Hucues, who is with Ebasco 
Services, Inc., is being transferred from a 
project at Fort Lauderdale, Fla., to Shang- 
hai, China, where he will assume the duties 
of resident engineer on the construction of 
an extension to the Riverside Steam Elec- 
tric Station of the Shanghai Power Com- 
pany. 

Wittram H. CuLiimore, 3d, recently 
resigned as associate engineer in the Balti- 
more (Md.) Department of Public Works 
to accept an appointment as engineer and 
secretary of the National Paving Brick 
Association, in Washington, D.C. 

L. H. GARDNER has succeeded C. W. 
PFEIFFER as manager of the Philadelphia 
branch of the Culvert Division of the 
Republic Steel Corporation. He was 
formerly district engineer for the organiza- 
tion in Philadelphia. Mr. Pfeiffer has 
been made assistant manager of the Cul- 
vert Division and has been transferred to 
the general office of the Division at Can 
ton, Ohio. 

CHARLES H. MircHeci, dean of the 
faculty of applied science and engineering 
at the University of Toronto, has been 
made director of Canada Steamship Lines, 
Ltd. 

Howarp E. Smit has retired from the 
position of district engineer in the New 
York State Department of Public Works 
after more than thirty years of state serv- 
ice 
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WituraM I. Brown is now a lieutenant 
in the Civil Engineer Corps of the U.S. 
Naval Reserve, stationed at the U.S. 
Naval Training Station at Newport, R.I. 
He was previously assistant engineer for 
the U.S. Bureau of Reclamation at Den- 
ver, Colo. 


James T. Parpee, chairman of the 
Board and vice-president of the Dow 
Chemical Company at Midland, Mich., 
was awarded the honorary degree of doc- 
tor of commercial science by Case School 
of Applied Science at its sixtieth anni- 
versary Founders’ Day Convocation, held 
on March 14. The degree was awarded 
“in recognition of his leadership and ex- 
ample as a pioneer in the creation of a 
great industry and in guiding its fiscal 
operations with high integrity.” 

Sven SJODARL is now with the Central 
Engineering Company at Moncks Cor- 
ner, S.C. 

Cuirrrorp L. Wape, regional labor ad- 
viser for the PWA, has been transferred 
from Omaha, Nebr., to Chicago, III. 


S. Cray Baker, until recently resident 
engineer on the St. Louis Municipal Bridge 
track improvement, is now vice-president 
of Continental Aerial Surveys at St. Louis, 
Mo. 


STaNLey H. Wricur, formerly regional 
engineer and principal engineer for the 
Public Works Administration at Atlanta, 
Ga., has been assigned to the National 
Resources Planning Board as coordinator 
for the Southeastern Florida Joint In- 
vestigation. His headquarters are in the 
Comeau Building, West Palm Beach, Fla. 


Georce S. RICHARDSON, consulting 
engineer of Pittsburgh, has been appointed 
a member of the Pennsylvania State Regis- 
tration Board for Professional Engineers. 


E. H. SCHNEIDER is now in charge of all 
operations for the Yampa Valley Irriga- 
tion District in central Colorado. His 
work will include supervision of the con- 
struction of a large earth-fill dam and 
hydraulic appurtenances. 


ALBert S. Hrsss, division engineer for 
the city of Toledo on the Lake Erie water 
project, has been made manager of the 
Chillicothe (Ohio) municipal water works 
to supervise construction of a water-soften- 
ing plant for that city. Jesse K. Gresey, 
until recently resident engineer for Greeley 
and Hansen at Buffalo, N.Y., has suc- 
ceeded Mr. Hibbs as division engineer. 


CxHaries H. Bear has been appointed 
district manager and director of opera- 
tions at Norfolk, Nebr., for District 1 of 
the WPA. 


Ivan C. CRAWFORD, since 1937 dean of 
the school of engineering and architec- 
ture at the University of Kansas, has been 
appointed dean of the college of engineer- 
ing at the University of Michigan. The 
appointment will be effective July 1. 
Before going to the University of Kansas 
Dean Crawford served for fourteen years 
in a similar capacity at the University of 
Idaho. 


ARTHUR W. DEAN announces that he 
will carry on a consulting engineering 
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practice jointly with Lewis E. Moore at 
73 Tremont Street, Boston, Mass. The 
firm will specialize in highways, bridges, 
and other structures, reports, estimates, 
and general planning. On March 28 sev- 
eral hundred engineers, public officials, and 
friends of Mr. Dean tendered him a testi- 
monial dinner upon the occasion of his re- 
tirement as chief engineer of the Massa- 
chusetts State Planning Board after a 
career of more than forty years in active 
public service. 

T. W. Racspate, principal engineer 
with the U.S. Engineer Department at 
Fort Peck, Mont., has been transferred to 
Portland, Ore., where he will assume simi- 
lar duties in the U.S. Engineer Office of 
that city. 


STANLEY Levirr has resigned his posi- 
tion with the bridge department of the 
Louisiana State Highway Commission to 
enter upon duties with the War Depart- 
ment as a junior engineer in the structural 
design section of the 2d District of the 
U.S. Engineer Office at New Orleans, La. 


Ore Srncstrap, chief engineer of the 
New York City Tunnel Authority, was 
decorated on April 8 as Knight, First 
Class, of the Order of St. Olav, by direc- 
tion of King Haakon VII of Norway. 
The ceremony, which took place at the 
office of the Authority in New York City, 
was conducted by Wilhelm Munthe Mor- 
genstierne, Norwegian Minister to the 
United States, with the assistance of Rolf 
A. Christenson, Norwegian Consul General. 
The decoration was “in recognition of Mr. 
Singstad’s engineering accomplishments 
and his contribution to Norwegian inter- 
ests in New York.” 


T. KeNNARD THOMSON, consulting en- 
gineer of New York City, was recently 
awarded a gold medal by the Canadian 
Club in recognition of his being its oldest 
living past-president. In 1935 honorary 
life membership in the Club was conferred 
on Dr. Thomson. 


F. E. Gresecke, director of the Texas 
Engineering Experiment Station of the 
Agricultural and Mechanical College of 
Texas, was recently elected president of 
the American Association of Heating and 
Ventilating Engineers. 

CLovis J. HArKripER, formerly engi- 
neer examiner for the PWA, has been ap- 
pointed resident zoning engineer for Fort 
Worth, Tex. 


Paut L. HOoLianp, chief engineer of 
the Public Service Commission of Mary- 
land, has been appointed a member of 
the legislative committee of the Maryland 
Traffic Safety Committee to prepare 
safety bills for introduction in the general 
assembly. 





DECEASED 





Cart Lincotn BANNISTER (Assoc. M. 
05) retired engineer of Bergen, N.Y., 
died recently at the age of 74. From 1899 
to 1904 Mr. Bannister was with the Corps 
of Engineers, U.S. Army, on river and 


VoL. 10, N a 5 
harbor work. In the latter y.,, he 
entered the New York State Envinee, 
Department, where he was engs ved in 
preparing plans and estimates {., the 
proposed Barge Canal. After the com. 
pletion of the canal Mr. Bannis:.. Was, 
for many years, in the Canal Enyincer’, 
a at Syracuse, N.Y. He retired jg 


J. Georce BLoom (M. '06) of Pasadena 
Calif., died in that city on March 98 
1940, as the result of a fall. He was 72 
Mr. Bloom spent a number of years jn 





The Society welcomes addi. 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











railroad work, having been with the 
Baltimore and Ohio from 1892 to jo 
and with the Chicago, Rock Island and 
Pacific Railway Company from 1903 to 
1909 and, again, from 1913 until his re. 
tirement in 1929. During these years he 
served in a variety of capacities—as 4s. 
sistant engineer, district engineer, division 
engineer, and engineer of maintenance of 
way. 

FrepeRICK Loup CRANFORD (M. ")) 
for more than thirty years president of 
Frederick L. Cranford, Inc., of Brooklyn, 
N.Y., died at his home in that city on 
March 29, 1940. He was 71. Mr. Cran- 
ford’s company built several sections o/ 
each of the present New York subway 
systems, and he himself was an early 
leader in the fight for transit unification 
Outstanding in the civic and engineering 
development of Brooklyn, Mr. Cranford 
served as chairman of the Long Island 
Ten-Year Plan Committee. During the 
war he was appointed an assistant director 
of the United States nitrate plants and 
was in charge of construction 


ANDREW H. GreeEN (Assoc. M. ‘)! 
of Canefield, Dominica, B.W.L., died on 
December 29, 1939, at the age of 7) 
Mr. Green spent much of his life in the 
British West Indies, having gone ther 
over thirty years ago. Earlier in his career 
he was engaged in work for the Chicago 
World’s Fair, and from 1896 to 190! & 
rected operations of the Green Dredgin: 
Company on Lake Michigan. Later be 
was assistant engineer for the Chicag», 
Milwaukee and St. Paul Railway. 


James CrarK Irwin (M. '00) of Bos 
ton, Mass., died in Newtonville, Mas 
on March 20, 1940, at the age of 71. Me 
Irwin was with the New York Centr 
Lines from 1892 until his retirement © 
1938. During this long period he serve“ 
in numerous capacities, including that “ 
resident engineer on the construction ou 
the Grand Central Terminal in New Yor 
Later he was chief engineer of the Rutland 
Railroad (of the New York Central Lines 
and from 1914 until his retirement be ** 
valuation engineer for the Bostom and 
Albany Railroad. 
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\ , No. § 
witt Moore (Assoc. M. ’23) of 
Idaho, died on March 26, 
the age of 58. Major Moore 
s early engineering experience in 
Reclamation Service, being em- 
a considerable period on the 
uche Irrigation Project in South 
He also worked for several years 
onstruction of Wilson Dam at 
M Shoals and, later, was engaged in 
iilding work in Haiti and in con- 
: of harbor improvements in Col- 
ad other South American coun- 
Major Moore saw service in both 
nish-American and the World Wars 
1930, was commissioned a major 
teserve Corps 


Wacrer Swain Nicuorts (M. ’13) of 
Philadelphia, Pa., died on March 10, 
1040, at the age of 70. Mr. Nichols’ 


early career included experience with the 
Norfolk and Western Railroad, the Penn- 
sylvania Railroad, and Ford, Bacon and 
Davis, of New York. Later he estab- 
lished a consulting practice in Philadel- 
phia, specializing in topographical and 
boundary surveys. 


Vicror SmitH Persons (Assoc. M. '17) 
president of the Persons Company, San 
Francisco, Calif., died in Sausalito, Calif., 
on March 5, 1940, at the age of 61. Mr. 
Persons’ first engineering work was on 
the construction of the Mississippi River 
bridge at Thebes, Ill. In 1912 he was 
employed as engineer by the L. A. Norris 
Company, of San Francisco, and later by 
the J. G. White Engineering Corpora- 
tion, of San Francisco. He returned to the 
Norris firm in 1916, and the Persons Com- 
pany was organized a few years later. 


WaLTeER Evans Spear (M. ’09) chief 
engineer of the New York City Board of 
Water Supply, died in New York on 
March 29, 1940, at the age of 65. From 
1900 to 1906 Mr. Spear was principal 


assistant on water supply work for the late 
John R. Freeman. He then became con- 
nected with the Board of Water Supply, 
and in 1910 was put in charge of construc- 
tion of the portions of the Catskill Aque- 
duct within the New York City limits. 





WALTER E. SPEAR 


After service in the war as major in the 
Quartermaster’s Corps, he represented 
Ford, Bacon and Davis in Greece, where he 
made surveys for water supply and sew- 
erage systems for the cities of Athens and 
Piraeus. Mr. Spear then (1921) resumed 
his duties with the Board of Water Supply, 
becoming acting chief engineer in 1933 
and chief engineer in 1936. 


EMBERT HrRAM SPRAGUE (M. ’28) pro- 
fessor of sanitary engineering at the Uni- 
versity of Maine, died suddenly in Bangor, 
Me., on March 9, 1940. Professor 
Sprague, who was 64, had been a mem- 
ber of the faculty at the University 
since 1915. In 1920 he was appointed to 
a full professorship. Before entering the 
teaching field he was engaged in mining, 
railroad, and erection work in South 
Africa and, for three years, was location 
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engineer for Post and McCord, of New 
York City. 

Gustav Apo_pH TRETTER (M. '04) re- 
tired vice-president of the Virginia Bridge 
and Iron Company, Roanoke, Va., died 
recently in that city at the age of 80. 
Born in Alsace-Lorraine, Mr. Tretter 
came to this country in 1890 and entered 
the employ of the Phoenix Bridge Com- 
pany at Phoenixville, Pa. In 1908 he 
became connected with the Virginia 
Bridge and Iron Company as erection 
manager and, later, was made vice- 
president in charge of engineering and 
erection. He retired from active service 
in 1929. 

PETER VON WEYMARN (M. ’'33) hy- 
droelectric engineer for the Federal Power 
Commission, Chicago, Ill., died in that 
city on February 12, 1940, at the age of 
58. A native of Finland, Mr. von Wey- 
marn was in the engineering service of 
the Imperial Russian Government from 
1907 to 1918. He was then in the service 
of the British and Armenian governments, 
coming to this country in the early 
twenties. From 1925 to 1929 he was 
office engineer for the Sewane Corpora- 
tion at Hewlett, N.Y., and from 1930 to 
1932 he was in the U.S. War Department. 
In ths latter year he became connected 
with the Federal Power Commission. 

Maurice MaAyex Wyckorr (Assoc. 
M. ’18) engineer-attorney (Wyckoff Engi- 
neering Corporation), New York City, 
died suddenly in Brooklyn, N.Y., on 
March 9, 1940. He was 47. Early in his 
career Mr. Wyckoff was employed, suc- 
cessively, by the Alabama Power Com- 
pany, the Interstate Commerce Com- 
mission, and the T. A. Gillespie Company, 
of Boston, Mass. Later he studied law and, 
in 1928, became associated with Maxwell 
Wyckoff in the law firm of Wyckoff and 
Wyckoff, to specialize in legal matters 
pertaining to engineering. 











Changes in Membership Grades 


Additions, Transfers, Reinstatements, and Resignations 








\ppiTions TO MEMBERSHIP 
Apcock, ANpREw Jackson (Assoc. M. °40), 


senior Res. Engr., State Highway Dept., Box 
205, Van Horn, Tex. 
AXELS Epwarp Wriiuram (Jun. '39), Cadet 


1g Minneapolis Gas Light Co., 8th and 

larquette, Minneapolis, Minn. 

Bask Benjamin (Jun. '39), Sub Insp., U.S. 
: e, 3d and Broadway, Little Rock, 


LLIAM Kinster (M. °40), Mainte 
state Highway Dept. (Res., 508 

; Columbia, S.C 
ELL, \rTHuR (Jun. 39), Supt., Constr., 
WPA Rouge (Res., 1810 Madison St., 

La 

Dunn (Assoc. M. *40), Capt., 
U.S. Army, 628 Pittock Blk., 


Epcar, Jr. (Assoc. M. °40), 
r S. Engr. Corps, Tionesta 
a 
ALD CONNALLY (Assoc. M. °40), 
Engr. Office, Caddoa, Colo. 








From March 10 to April 9, 1940, Inclusive 














yy | 
TOTAL MEMBERSHIP AS OF | 
APRIL 9, 1940 
TEE SOT 5,620 
Associate Members....... 6,402 
| Corporate Members.. 12,022 
| Honorary Members....... 31 
Dp Nr ee 4,199 
Sr, |. cave cue 70. | 
| Fellows - 0: ee ar ] | 
Total ee oe 16,323 | 














[Editor's Note: In the April issue the member- 
ship total was incorrectly stated as 18,245 instead 
of 16,245.| 








Boon, Leonarp Francis (Assoc. M. °40), Asst 
Prof., Civ. Eng., Univ. of Minnesota, Minneapo 
lis, Minn. 


BrReENMAN, Harry (Jun. '39), with Lackawanna 
Steel Constr. Corp., Broadway and Walden, 
Buffalo (Res., 31 St. Joseph St., Lancaster), 
N.Y. 


Brooks, Marvin Vanecirt (Jun. °39), Junior 
Hydr. Engr., U.S. Geological Survey, Room 
300 State Highway Bldg., Austin, Tex. 


BucwHHo.iz, FRANK Josern (Jun. '39), Junior 
Engr., SCS, Lander, Wyo 


BuRKART, WittrAM Francis (Jun. '39), Instr., 
Rational and Technical Mechanics, Rensselaer 
Polytechnic Inst. (Res., 1908 Seventh Ave.), 
Troy, N.Y. 

Caster, ArtHuR Dawson (Jun. °40), Supt., 
New Castle Sewage Treatment Works, Greens- 
boro Rd. (Res., 1537 A Ave.), New Castle, Ind 

Cerutti, Evcene Joun (Jun. '39), Plainfield, Vt 

Cuenc, Ta Tuno (Jun. 39), Asst. Engr., Eng. 
Dept., Central Office, Yunnan Burma Ry., 
Lufeng, Yunnan, China 
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CLAVAN, Beenarpo Paut (Jun. 39), Draftsman, 


Anchor Hocking Glass Corp., Salem, N.J. (Res., 
6124 Carpenter St., Philadelphia, Pa. ) 


CLEAR, Frepertck Antuony (Jun. '40), Constr 
Engr., The Austin Co., 19 Rector St. (Res, 
575 West 159th St.), New York, N.Y. 


Connor, Epwarp Cowen (M. '40), Cons. Engr, 
1915 Wood St., Dallas, Tex. 


Consout, Josern Joun (Jun. '39), Chairman, 
Pennsylvania Turnpike Comm., Mount Pleas 
ant (Res., 520 Waddell Ave., Clairton), P. 


Cousar, Hvosm Cuariton, Jr. (Jun. '40), Junior 
Engr., U.S. Engr. Dept., U.S. Engr. Office 
(Res., 1108 Government St.), Mobile, Ala. 


Curry, Tuomas Suerrop, Jr. (Jun. 40), Drafts- 
man, International Boundary Comm., United 
States and Mexico, 627 First National Bank 
(Res., 3413 Nashville St.), El Paso, Tex. 


Dantecs, Warren Sroney (Jun. '40), Junior 
Hydr. Engr., U.S. Geological Survey, Box 3877, 
University, La. 


Davis, Samurgt (Jun. 39), Production Clerk, 
Noorduyn Aviation, Ltd., 1411 Crescent St. 
(Res., Central Y. M. C. A.), Montreal, Que., 
Canada. 

Domors«t, Bruce Paut (Jun. °'39), Building 
Contr., 60 Forest Hill Rd., West Orange, N.J. 


Dunsinc, Wrii1aM Josernu (M. *40), Asst. Engr., 
Office, Borough Pres. of Queens, Topographical 
Bureau, 4522 Court Sq., Long Island City 
(Res., 8732 Seventy-Fifth St., Woodhaven), 
N.Y. 

Eaton, WrttaM Ropert (Assoc. M. '39), Asso 
ciate Hydr. Engr., U.S. Geological Survey, 
442 Post Office Bidg., Chattanooga, Tenn. 


Ernstemn, Hans Avsert (Assoc. M. '40), Hydr 
Engr., SCS, U.S. Dept. of Agriculture, Box 
1558 (Res., 10 Randall Court Apartments), 
Greenville. S.C. 

Erswer, Benyamin (M. ‘40), Chf. Engr., Clay 
Sewer Pipe Assoc., Inc., 945 Oliver Bldg., 
Pittsburgh, Pa. 


Evans, Ropert Baur (Jun. "39), 1 Birchwood 
Rd., Glen Rock, N.J. 


Fox, Ricnarp BueknotperR (Assoc. M. °40), 
Graduate Asst., Architectural Eng., Pennsyl- 
vania State Coll, 526 West Nittany Ave. 
State College, Pa. 

Go-peam™Mer, Stoney InorRAM (Jun. '39), Eng 
Draftsman, Tax Surveyor’s Office, City Hall 
(Res., 86 Bloomfield Ave.), Newark, N.J. 


Greene, Josern Joun (M. '39), Cons. Engr., 
Scottish House, 90 William St., Melbourne, 


Australia. 

a Evcar Aten (Jun. ‘39), Junior 
Engr., War Dept., 751 South Figueroa St 
(Res., 6641 Pollard St.), Los Angeles, Calif. 


Guernsey, Roscor, Je. (Jun. '40), 106 Oak 


Tree P!., Leonia, N.J. 


HARRINGTON, Epwtn Lincotn (Assoc. M. °40), 
Instr., Dept. Civ. Eng., Agri. and Mech. Coll 
of Texas, College Station, Tex. 


Havoe, Lester Norman (Jun. °39), Engr., 
Gravity Meter Crew (Geophysical), Magnolia 
Petroleum Co., Dallas (Res., 504 North 19th 
S., Corsicana), Tex. 

Hevor, Frevertck Georce (Assoc. M. 40), 
Pres., Heydt-Mugler Co., Inc., Longfellow and 
Viele Ave. (Res., 4440 Waldo Ave.), New York. 

& A 


Hicks, Hersert Scosie (M. 40), Engr., Jerome 
A. Utley, Box 6, North End Station (Res., 
14610 Westwood), Detroit, Mich. 


Hoteroox, CHarites Marse (Jun. '39), Drafts- 
an, Fay, S — & Thorndike, 11 Beacon 
Boston ( , 15 Freeman St., Arlington), 
ed 
Horowrrz, Harry NatHan (Jun. "40), Insp., 
Gen. Constr., U.S. Bureau of Reclamation 
(Res., 2 Hagman Apartments), Leavenworth, 
Wash. 
Hueer, Caartes Evwarp (Assoc. M. "40), Asso- 
ciate Engr., U.S. Engr. Office, 332 Post Office 
Bidg., Baltimore, Md. 


Hvueter, Jown Wriitam (Assoc. M. 40), Instr., 


Purdue Univ., Old Agri. Eng. Bldg., Lafayette, 
Ind. 
Huppieston, Paut McKisson (Jun. "39), Civ 


Engr., John F. Reynolds, 316 Duval Bidg., 


Jacksonville, Fla. 


Hutick, Dan (Assoc. M. 40), San. Engr., USHA, 
5th St. and New York Ave., N.W., Washington, 


D.C. (Res., Gladstone, N.J.) 


Hume, WiiitaM, II (Assoc. M. 40), Asst. Prof., 
Civ. Eng., Univ. of New Mexico, Albuquerque, 
N. Mex 


InaBA, Mrnorv (Assoc. ‘40), Designer, Par 
sons, Klapp Brinckeshott & Douglas, 142 
Maiden Lane ee 75 Wadsworth Terrace), 
New York, N 


Jackson, Georos Rosert (Jun. 39), Draftsman, 
Boeing Airplane Co. (Res., 4730 Nineteenth, 
N.E.), Seattle, Wash. 


Kassner, Jonn Jacop (Assoc. M. "40), _ 
—- Draftsman, Grade 4, City of New 
ork, 


h Pres. of 
,. h Works, Room 2122 Munici- 
Bidg., New York (Res., 800 Ave. H, 
rooklyn), 
Kempton, JOHN Parker (Jun. '39), Care, Public 
Roads Administration, Room 426 Federal 
Office Bidg., San Francisco, Calif. 


Knupson, Kenneta Irvinc Caarzes (Jun. '39), 
Architectural E Es N 


1523 Alice St.), Milwaukee, Wis. 


Lrum, Etper Leonarp (M. '40), Associate Prof. 
and Head, Civ. Eng. , Univ. of North 
la wy (Res., 921 Reeves ve), Grand Forks, 


Loucks, Donato Atten (Assoc. M. '40), 3513 
Olive Ave., Long Beach, Calif. 


McGvauritn, Stantey ALLAN (Jun. '40), Asst. 
Engr., U.S. Bureau Reclamation, Custom- 
house, Denver, Colo. 


Meprorp, Atpert Jay ( 
SCS, (Res., 
Tucson, Ariz. 


un. '40), Junior Agri. 
B North Highland), 


Metvin, Joun Harper (Assoc. M. '40), Res. 
Geologist, U.S. Engr. Sub Office, Mountain 
Home, Ark. 


Mooney, Josers Ricwarp (Jun. '39), Draftsman, 
Gulf Research & Development Co., Box 217, 
Morton, Miss. (Res., 3600 Dumaine St., New 
Orleans, La.) 


MoraAsBiro, SYLVESTER (Jun. 39), ow A Hydr. 
coat SCS, 1812 R St., N.W., ashington, 


Morris, Ropert Detmer (Assoc. M. "40), Asst. 
Engr. (Civ.), War Dept., Care, Dept. Engr., 
Corozal, Canal Zone. 


Mvuetcer, Herpert Bert (Jun. ‘40), Engr., 
Massman Constr. Co., Box 227, Langley, Okla. 


PeckHaM, WARREN Monroe (Jun. '40), 718 West 
Washington St., Champaign, Ill 


Peestes, Samuet Cores, Jr. (Jun. 39), Drafts- 
man, Mount Vernon Bridge Co. (Res., Hotel 
Curtis), Mount Vernon, Ohio. 


Prerce, Rowert Exv.piorr (M. '40), Dist. Engr., 
State Dept. of Public Works, Div. of Highways, 
1200 North Center St., Stockton, Calif. 


Portsous, Ronatp Mitton (Jun. °39), Asst., 
Nery oo mm State Coll., 316 South Allen, 
State College, Fa. 


Posrets, Raymonp CHar.ies (Jun. '39), Eng. 
Asst., D. & R. G. W. R. R., 628 Ouray Ave., 
Grand Junction, Colo. 


Quinn, Gustave Genin (Assoc. M. 40), Co- 
Partner and Structural Engr. (Dunn & Quinn), 
Box 483, Lake Charles, La. 


Ramirez, Joserm Paros (Jun. '39), With Car- 
negie Illinois Steel Corporation, 3426 East 
89th St. (Res., 8926 Ave. O), Chicago, II. 


Reever, Eart Joun (M. 40), Chf. Traffic En 
National Safety Council, 20 North Wacker 
Drive, Chicago (Res., 1000 Ridge Ave., Evans- 
ton), Ill. 


RopertTson, Joun Mark (Jun. 40), Graduate 
Research Asst., Joint Highway Research Proj- 
ect, Room 215 Civ. Eng. Bidg., Purdue Univ., 
Lafayette, Ind. 


Rostnson, Curnton Freperick (M. *40), Corps 
of Engrs., U.S. Army, WPA, 70 Columbus Ave., 
New York, N.Y 


Roetricer, Emmons Lorenz (M. ‘40), State 

Highway Engr., State Highway Comm., State 

ce Bidg. (Res., 2750 Chamberlain Ave.), 
Madison, Wis. 


Rooers, THomas Wiiso0n (Jun. 39), With Eureka 
Pipe Line Co.. Blue Creek (Res., Elkview), 
W.Va. 


Rosepace, Irvine Hares (Jun. 40), Office 
Engr., Pacific Bridge Co., 333 Kearny St., 
San Francisco (Res., 1657 Tacoma Ave., ke- 
ley), Calif. 


Rupr, VeRNON Warp (Assoc. M. '40), Associate 
Hydrologic Engr., U.S. Weather Bureau, San 
Francisco, Calif. 

Russet., Witrorp Bares (M. '40), Chf. Engr., 


Peerless Cement Corporation, 1144 Free Press 
Bldg., Detroit, Mich 
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Sawyer, Herseet ALLEN, Jr. 
Yale Station, New dee, te 0), 2m 


Gomme, Wuaeem meen = 40), Draf 
m. Creosoti ‘o. mbia 
Eastover Court), Louisville, Ky. Bldg, (Rea, 16 


Srrex, Francis 
St., Cambridee) ieee. Cum. °39), 390 Harvard 


Siicar, James Newron, Jr. (Jun. ’39 Rodmag, 
ag Highway Dept., Box 416, Peck Davis, 


Samira, Husert Sarriey (M. °39) Care, 
Cleveland Bridge & Eng. Co., Ltd’ Lo 
pa seg hn my ns ng. Ltd., Box 6735, 


Spencer, Tuomas FuRMAN Comat, ‘tant Junior 
fee #000 Ninth Se $35 Kw 
me int N.W.), Washington, 


SPRING, VALENTINE FisHer (M. '40), Engr, 
U.S. Engr. Office, 900 Custom House (Res. 
2734 South Darien St.), Philadelphia, Pa 


Starr, ALBERT Rupoirs (Jun. °39), Cater 
Tractor Co. (Res., 1112 Gelewold Ave), 
ia, . 4 


ay ag Bang. Tense Amos (Assoc. M. 40) 
— Some & Farrell, 296 
Mickign Tease » Ann Arbor, Mie 


Tuomas, GorDOoN a Assoc. q 
ciate Materials re ne The re ~~ 
Project, Gilbertsville 


Toms, Josern Cuaz ~e M. 40), Asst 
Engr., Levitt & Sons, Inc., Northern ‘Boule. 
vard, "i (Res., 89 Doncaster Rd., 
Malverne), N 


THORNTON, Marvin Ira (Jun. °39), Care, 
Highway Dept., Newton, Tex. ~ a 


THORNTON, ROBERT MELVIN ql 
man, Am. Blower Corp., yp $000 Reeann ae 
(Res., 9908 Belleterre Ave. i, y - 4. Mich 


UrrEeLMAN, THoMaS Net, Jr. (Jun. '39), Senior 
Foreman Engr., t. of In — 
4 ee. be arrison Ba y State Park 

arrison es., 1012 Eiek t 
South, Nashville), Tenn. eh —. 


Van Brepa, ANTHONY ‘ 
San. Engr. State gg am 


Front entral Sts., man, Ill. 


VANDERSLOOT, PeTeR Ravpu (Jun. "40), £ 
Draftsman, Stone & Webster E eA! 
Federal St., Boston (Res., 180 st 
Malden), Mass. 


WILLIAMSON, HaRo_p E_mer (Jun. '39), Student 
Engr., War Dept., U.S. Engr. Office. Federal 
Bldg. ‘(Res., 1 Ruth Ave.), Cincinnati, Ohio 


ef. 2h. 2B REEL DP eee 





‘S. 2 
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s 
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MEMBERSHIP TRANSFERS 


Anson, Epwarp Hiram (Assoc. M. "32; M. '40), 
Engr., Gibbs & Hill, Inc., i; 490 Pennsy!- 
vania ‘Station, New York, N.Y 


Buss, Percy Henry (Jun. '32; Assoc. M. ‘40), 
Hydr. Engr., U.S. Engrs., Gay Bldg, 
Little Rock, Ark. 


Carter, Isaac Newton (Assoc. M. '29; M. 40) 
—— Civ. Eng., Univ. of Idaho, Moscow 


sae Cuartes Francis (Jun ‘BW 
*40), Aid, U.S. Coast and Geodetic 
= Washington, D.C. 


CvLassen, ASHLEY GREEN (Jun. "27; Assoc. M 





— | 


‘29; M. °39), Supt. and Chf. Engr., Dept. of V 
Water and Sewerage, City of El Paso, Box 511 
(Res., 3804 Cambridge St), El Paso, Tex. han 

Come, & Cuamp Evxins (Jun. ‘35; Assoc. M eva 

40), Bridge Desi Washington Toll Bridge | 
Authority, 930 eside Ave., South (Res. ord) 
a4 Labeiae A Ave., South), Seattle, Wash. 

Davis, Ropert Ortw (Jun. "31; Assoc. M. 39 The 
Asst. T phic Engr., U. $. Geological Sur si 
vey, Washi wor. sign 

Faxon, Atrrep Austin (Jun. ‘36; Assoc. M ove! 
'40), Traveling Insp., State Highway Dept, t 
State House Annex, Trenton (Res., 215 Locust 0 ' 
St., Moorestown), N. Je whic 

Pema, Rovat Epoar (Jun. "30; Assoc. M. ‘32; oe 

40), Engr. and Production Mgr., Granite 8q.1 
Rock Co., Box 151 (Res., 74 Monte Vista Ave.) 
Watsonville, Calif. depe 


Gerarpt, Jasper (Jun. "36; Assoc M. = liqui 
Director, Eng. Drawing, Univ. of Detro 


McNichols Rd. and Livernois, Detroit, Mich 
Hanks, Lawasnce Fitter (Jun. ‘30 Assoc. 
40), Asst. , U.S. Geological Survey, 2 
Cc tt... enver, Colo. 
M. 
Hicks, Epcar Fianoy, Jr. (Jun. 30; Assoc 
"a0), Ensign, U.S. Coast and Geodetic Surve, ite 
601 Federal Office Bidg., Seattle, \V #*5- Cleve! 
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The Hortonspheroid FOR PRESSURE STORAGE 


When highly volatile liquids are 
handled and stored, the loss due to 
evaporation is an expensive item if 
ordinary storage vessels are used. 
The Hortonspheroid has been de- 
signed expressly for the purpose of 


overcoming these losses. It is built 
to withstand an internal pressure 
which may be as low as 2% lbs. per 
sq. In. or as high as 25 lb. per sq. in., 
deper ling on the volatility of the 


quid ternal pressure helps to 


prevent evaporation, and the loss of 
vapor by venting is greatly reduced 
in the Hortonspheroid because the 
pressure range is great enough to 
prevent “breathing” during normal 
temperature changes. 

The Hortonspheroid also operates 
more economically than ordinary 
storage vessels during filling opera- 
tions. Where vessels have to be 
partially emptied and then refilled 
the pressure setting of the vents 


prevents a great deal of the venting 
that would ordinarily take place. 
: , ; 

These vessels may be obtained in 
sizes ranging from 2,500 to 100,000 
bbls, or more. The pressure rating 
is usually chosen to suit the type of 
service require nd. 

If you have a probl m of providing 
storage for volatile ovls, or for any other 
products requiring pressure tanks, our 
nearest office will be glad to work out a 


recommendation for its most economical 
solution, and an estimate of its cost. 


CHICAGO BRIDGE & IRON COMPANY 


peice .. «+2199 Old Colony Bidg. 
Glevelani tty 1541 LaFayette Bidg. 
New Yo. -2263 Rockefeller Bidg. 

3395—165 Broadway Bidg. 


Boston......... 1545 Consolidated Gas Bidg. 
Philadelphia peeceses 1652-1700 Walnut Street 
DasERG.cccccccccocese _— mow Bank Bidg. 
Houston. ...sccoccsecsesesece 9 Main Street 


Te. os cenadennsierenteens 1647 Hunt Bidg. 
Birmingham............. 1596 N. 50th Street 
San Francisco..........+«:++ 1084 Rialto Bidg. 
Los Angeles........-++«+ 1456 Wm. Fox Bldg. 


PLANTS in BIRMINGHAM, CHICAGO and GREENVILLE, PENNA. 
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Hu, Bryon Argtuur (Jun. "28; Assoc. M. "30; 
M. ‘40), Supt. of Constr., California Inst. of 
Technology, Care, Astrophysics Observatory, 
Palomar Mountain, Calif 


HOLLAND, Etwoop Wiittam (Jun. "34; Assoc 
M. '40), Senior Office Engr., WPA, 1206 South 


Santee St. (Res., 5383 Somerset St.), Los 
Angeles, Calif 
ITANI, SALAHUDDIN (Jun. "29; Assoc. M. '39), 


Irrig. Engr., Irrigation Directorate, Baghdad, 


Iraq. (Res., 134 Rue G. Picot, Beyrouth, 
Syria.) 
Kercuen, Aceck Perris (Jun. '36; Assoc. M 


‘40), Asst. Engr., U.S. Bureau of Reclamation, 
Box 998, Emmett, Idaho. 


Knoerie, Joserm Kart (Assoc. M. "29; M 
'40), Project Engr., The J. E. Greiner Co, 
1201 St. Paul St., Baltimore, Md. 


Kour, Joun Crayton (Jun. '29; Assoc. M. "40), 
Sales Engr., Pittsburgh Corning Cor tion, 
Grant Bidg. (Res., 508 Cathedral Mansions, 
Elisworth at Clyde St.), Pittsburgh, Pa. 


LANGBEIN, Water Bast (Jun. "32; Assoc. M 
40), Associate Hydr. Engr., U.S. Geological 
Survey, 2226 North Interior Bidg., Washing- 
ton, D.C. 


N&STLAND, THropore Jari Bucor (Jun. 32; 
Assoc. M. ‘40), Asst. Hydro papas. East 
Bay Municipal Utility Dist., SL: Sixteenth 
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St., Oakland 430 South Church St., 


Lodi), Calif. 


(Res., 


Quape, Cuarites Omar (Jun. "28; Assoc. M. 
'40), Office Engr., Constr. Outlet Works, U.S. 
Engrs., Denison, Tex. 


Renn, Raymonp WiiitaMm (Jun. "26; Assoc. M. 
"27; M. '40), Associate Prof., Dept. of Coor- 
dination, Univ. of Cincinnati (Res., 3118 Pen- 
rose Pl., Westwood), Cincinnati, Ohio. 


RHEINSTEIN, AtFrep (Jun. "12; Assoc. M. ‘21; 
M. 40), Pres., Rheinstein Constr. Co., Inc., 
21 East 40th St. (Res., 42 East 71st St.), New 
York, N.Y. 


Syjoperc, Harotp Ortver (Jun. '28; Assoc. M. 
40), Structural Designing Engr., The Austin 
Co., 1945 Broadway (Res., 4041 Fruitvale 
Ave.), Oakland, Calif. 


Ssirna, Paut Atpert (Assoc. M. "31; M. °40), 
Hydrographic and Geodetic Engr., U.S. Coast 
and Geodetic Survey, Washington, D.C. 


Snopgeriy, Murreny Utysses (Assoc. M. ‘29; 
M. '40), City Mgr., Municipal Bidg., Johnson 
City, Tenn. 


Spicer, CHARLes Bryson (Jun. "33; Assoc. M. 
‘40), Junior Engr., U.S. Engr. Dept., Pittock 
Block (Res., 2430 North East 9th Ave.), 
Portland, Ore 


Vou. 10, N hs 


Wi«strom, Arve SrxTen (Jun. "29; Asso. M. 
*40), Gen. Contr. (A. S. Wi ), East Main 
Bound 


St. (Res., Washington Rd.), r 
NJ. Brook, 
REINSTATEMENTS 
Cuttimmors, Wiit1aM Henry Harrison 3q 


Assoc. M., reinstated Mar. 16, 1940. 


Gaviican, WILLIAM Epwarp, Assoc. M_, rein. 
stated Mar. 25, 1940. 


Locan, James, Assoc. M., reinstated Apr. § 
1940. 7 


Rosepace, Josern Jacos, Assoc. M., reinst 
Mar. 30, 1940. —— 


RESIGNATIONS 


FRANK, GeorGe STEDMAN, Assoc. M., resigned 
Apr. 1, 1940. 


Grosso, Samus, Joun, Jun., resigned Apr. 
1940. => 


Krart, Ermer ALEXANDER, Jun., resigned Apr. 


MerInoreR, ANTHONY RUDOLPH, Jun., resigned 
Mar. 18, 1940. 


Younc, Kennetu, Assoc. M., resigned Apr. | 
1940. “—" 





Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


May 1, 1940 











The Constitution provides that the Board of Direction shall elect or 
reject all applicants for admission or for transfer. 
determine justly the eligibility of each candidate, the Board must 


depend the 


membership for information. 


largely upon 


In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


NuMBER 5 








upon the opinions of those who know the applicant personally a 
well as upon the nature and extent of his professional experience 
Any facts derogatory to the personal character or professional 


reputation of an applicant 
should be promptly commu- 


nicated to the Board. 








Every member is urged, LeNGTH OF RESPONSIBLE 
therefore, to scan carefully Grape GENERAL REQUIREMENT Ace fare Cages oo Communications relating 
the list of candidates pub- st ; to applicants are considered 
lished each month in Civit Member ode tandeen — 35 years 12 years +o strictly confidential. 
ENGINEERING and to furnish tia - 1 year The Board of Direction 
the Board with data which Member  #lified to direct work 27 years 8 years RCA* will not consider the appli- 
may aid in determining the ates Qualified for sub-professional 58 yeu peme cations herein contained from 
eligibility of any applicant. werk residents of North America 
It is eopecially urged that gy, Maited by ecenlde scarce 5 yeary  inyean SE Clil the expiration of 
: RCM® days, and from non-residents 


a definite recommendation as 
lo the grading be 


gwen in each case, inasmuch 


prope: 


charge 


as the grading mustbhe based { ¢ 


APPLYING FOR MEMBER 


Buck, Henry Worcorr (Assoc. M.), Hartford, 
Conn. (Age 36) (Claims RCA 1.5 RCM 6.8) 
Jan. 1935 to Dec. 1938 Cons. Engr. and In- 


dustrial Archt., and Jan. 1939 to date member 
of firm, Buck & Buck. 


Corton, Joun Srertine, San Francisco, Calif 
(Age 38) (Claims RC 10.7 D 5.6) Aug. 1936 
to date Senior Engr., Federal Power Comm.; 
previously Superv. Engr., U.S. Forest Service 


Cuntimmore, Wiit1aAM Henry Harrison, IIl 
(Assoc. M.) Washington, D.C. (Age 40) 
(Claims RCA 7.9 RCM 9.1) March 1940 to 
date Engr.-Secy., National Paving Brick As 
sociation; previously with City of Baltimore as 
Draftsman, Asst. Engr., Office Engr., Associate 
Civ. Engr. of Highways, Asst. to Highways 
Engr., and Associate Engr. 


Freperic ARMSTRONG (Assoc. M.) 
N.Y (Age 46) (Claims RC 
1936 to date Engr., Coverdale 
Engrs., New York City; 
New York City. 


DRIGNAN, JonHN EUGENE Assoc. 'M.), Pitts 
burgh, Pa. (Age 37) (Claims RC 11.2 D 5.7) 
Aug. 1935 to date with U.S. Engr. Office, as 
Asst. Engr, Associate Engr, and Engr.; 


DAVIDSON, 
New Rochelle, 
18.7 D 7.5) Oct 
& Colpitts, Cons. 
previously Cons. Engr., 


to cooperate with engineers 


* In the following list RCA (responsible charge : : 
years of responsible charge of work as principal or subordinate, and RCM (responsible 
Member standard) denotes years of responsible charge of IMPORTANT work, 
work of considerable magnitude or considerable compiexity. 


reviously with The Panama Canal, Madden 
Yam, Canal Zone as Asst. Concrete Technician 
and Chf. Concrete Technician. 


Dononus, Epwarp Brown, Helena, Mont. 
(Age 44) (Claims RCA 2.7 RCM 15.0) April 
1937 to date Engr. and Chf. Engr., State 
Water Conservation Board; also, since Nov. 
1938 State Engr.; previously Res. Engr., Chf. 
of Party, Inspector, Div. Engr., Maintenance 
Engr., Constr. Engr., and Asst. Chf. Engr., 
Montana Highway Comm. 


Evpeanks, Ceci Eart, Knoxville, Tenn. (Age 
38) (Claims RC 10.8 D 8.6) 1924 to 1927 and 
1930 to date with Water Dept., as Draftsman, 
Pitometer Operator, Engr., Asst. to Engr., 
Asst. Supt., Owners Supervisor, at present 
Chf. Engr., Water Bureau. 


Finck, Georor Epwarp (Assoc. M.), Baltimore, 
Md. (Age 47) (Claims RCA 4.4 RCM 20.2) 
Aug. 1925 to date with City of Baltimore, Md., 
since Dec. 1931 as Head of Bureau of Sewers. 


Foss, Freperic Dearsorn, Baldwin, N.Y. 
(Age 45) (Claims RCA 5.7 RCM 12.5) Feb. 
1940 to date Chf. Constr. Engr., M. W. Del 
Gaduio, Cons. Engr. for New York City Hous- 
ing Authority; previously Project Supervisor, 


New York City Housing Authority; Constr. 
Mer., Suburban National, Inc. (Hegeman- 


Associate Member standard) denotes 


of North America until the 
expiration of 90 days from 
the date of this list. 


Harris Co.), and Constr. Mgr., Fred F. French 
Co., both of New York City. 


Hae, Joun Frotron (Assoc. M.), Dayton, Ohio 
(Age 45) (Claims RCA 4.3 RCM 16.4) Oct. 
1923 to date with City of Dayton as City 
Engr., Special Engr., and (since July 1926) 
Chi Engr. 


Hassecpacn, Wittiam Henry (Assoc. M.), 
Toledo, Ohio. ( 38) (Claims RCA 2.0 
RCM 12.6) Sept. 1929 to date with Libbey- 
Owens-Ford Giass Co., as Constr. Engr., 
since Oct. 1937 Chf. Constr. Engr. 


Jeurnex, Orro Kopp, Chicago, Ill. (Age 4) 
(Claims RCM 10.0) 1918 to date with old 
South Park Dist., after 1934 with Chicago Park 
Dist., successively as Rodman, Instrumentman, 
Inspector, Constr. Inspector, Engr. Inspec 
tor, Draftsman, Senior Draftsman, Asst 
Engr. and Traffic Engr. 


MacKatt, Murray RANDOLPH, San Francisco 
Calif. (Age 49) (Claims RCA 6.0 RCM 17.0 
April 1920 to date with California R. R. ( comm. 
as Engr., Hydr. Div., and (since Jan. 19*9 
Hydr. Engr.; 1935 to date Examiner. 


Mitter, Orris Joseru (Assoc. M.), Nashville 
Tenn. (Age 48) (Claims RCA 3.4 RCM !' 
1920 to date with Tennessee Electric Power 
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i alter mains represent about one-third of this country’s 
billion-dollar investment in public water supply sys- 
lems. More than 98% of these mains are cast iron pipe 
vith a known useful life at least double the estimated 


life of ‘ : : 
le of other water main materials. Because the tax- 


‘aving. through ay oiding 


replacem ents, is en ormous, 


‘ast iron pipe is known as Public Tax Saver No. 1 


E CAS! 


' 











SALVAGE VALUE (upper left) Part of a 


half- 
century old cast iron water main in Springfield, Missouri. photo- 
graphed after removal from the ground, ready for re-installation 
elsewhere in the distribution system. Cast marks were clearly 


discernible as was the original tar coating under a thin deposit 
of lime on the inside surface. Long life. low maintenance, salvage 


value — three tax-saving reasons for cast iron pipe 





Ps RRR I Be! 


Look for the “Q-Check” 


registered trade mark. Cast 


iron pipe is made in diameters from 1! 4 to 84 inches. 
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Co., Chattanooga, Tenn., as Civ. and Hydr. 
Engr., Production Supt., and (since 1928) 
Mgr., Production & Transmission 


Nr«rek, Frank Austin, Peoria, Ill. (Age 58) 
Claims RCM 27.4) March 1927 to date Con- 
sultant, Caterpillar Tractor Co 


Parrweter, Lours Sramt, Peoria, Ill. (Age 42) 
Claims RCA 3.1 RCM 15.5) Oct. 1936 to date 
Civ. and Cons. Engr.; previously with Illinois 
Div. of Highways as Dist. Engr. of County 
Roads and of City Streets 


PNeumMaN, Frep Asuisy, Gary, Ind. (Age 40) 
(Claims RCA 7.0 RCM 7.3) 1922 to date with 
American Bridge Co., as Draftsman, Asst 
Squad Foreman, Field Engr., Res. Engr., and 
since March 1939) in designing office. 


Prat.iey. Putte Lovuts, Montreal, Que., Canada. 
(Age 55) (Claims RCA 1.2 RCM 28.6) April 
1921 to date member of firm, Monsarrat & 
Pratley, Cons. Civ. Engrs 

Revyeoip, Evoene, Little Rock, Ark. (Age 56) 
(Claims RCA 4.0 RCM 13.8) 1908 to date with 
U.S. Army as 2d Lieut., Ist Lieut, Capt., 
Major, Lieut.-Col., and (since 1937) Col 


Reoapes, Cirrrorp THomas, Augusta, Me 
(Age 38) (Claims RC 11.4 D 11.6) Oct. 1939 
to date Structural Engr., New England Public 
Service Co.; previously Structural Designer 
and Supervisor of Designers, New England 
Power Co., Boston, Mass; Structural Designer, 
Waghorne Brown Co.; Asst. Designer and 
Structural Designer, J]. R. Worcester & Co. 


Ricker, Conny Crype, Paducah, Ky. (Age 49) 
(Claims RCA 9.1 RCM 16.6) Aug. to Dec. 
1935 Asst. Agricultural Engr. and Dec. 1935 
to date Associate Agricultural Engr., U.S. 
Dept. of Agriculture, Soil Conservation Serv- 
ice; previously with Farm Credit Administra- 
tion as Land Bank Appraiser, Asst. of Chf. 
Appraiser and Appraiser; also, Asst. Mortgage 
Loan Examiner, and Special Reviewer for 
Land Bank Commr. 


Serat, Georor Wiittam, Chicago, Ill. (Age 44) 
(Claims RCA 7.5 RCM 13.0) March 1922 to 
April 1926 and June 1936 to date with American 
Bridge Co., as Checker, Asst. Squad Foreman, 
and (since June 1936) checking, laying out, and 
designing bridge work; in the interim with 
Strauss Eng. Corporation, and Robins Con- 
veying Belt Co., both of Chicago, IIL. 


Wiesenserc, Wiuttam Maurice (Assoc. M.), 
New York City. (Age 49) (Claims RCA 4.0 
RCM 20.4) May 1935 to date Res. Engr. in 
charge, and Associate Engr., PWA; previously 
Treas. and Gen. Mgr., Wilmur Eng. Co., 
Inc., New York City and Newark, N.J. 


APPLYING FOR ASSOCIATE 
MEMBER 


Amipon, Rocer Epmunp, Glendora, Calif. (Age 
35) (Claims RCA 8.4 RCM 3.4) March 1937 to 
date with U.S. Forest Service, Div. of Maps and 
Surveys, and Bridge Dept.; previously Jun. 
Engr., U.S. Geological Survey 


Berrvur, CLovp Doveras, Ames, lowa. (Age 29) 
(Claims RC 4.8 D 3.7) Sept. 1938 to date at 
lowa State Coll., as Instructor, and (since 
June 1939) Research Associate, Eng. Experi- 
ment Station; previously Chf. Engr., Tiernan 
Eng. Co.; Rodman, Chicago, Milwaukee, St. 
Paul & Pacific R.R.; Senior Engr., SCS 


Benson, Rurert Argtuur, Camp Hill, Pa. (Age 
36) (Claims RCAS8.3) Feb. 1939 to date Designer, 
Pennsylvania Turnpike Comm., Harrisburg, Pa.; 
previously Field Engr., Municipal Eng. Co., 
Pittsburgh; Chf. of Party with Alex Hutchin- 
son, Engr., Wilkinsburg, Pa., and Carnegie 
Illinois Steel Co., Pittsburgh; Surveyman and 
Computer with U.S. Engrs., Pittsburgh; 
Instrumentman, Computer Draftsman, Chf 
of Party and Supervisor of Survey Corps, 
Pennsylvania Dept. of Highways, Pittsburgh. 


Bottman, Lestre Weser (Junior), Napanoch, 
N.Y. (Age 31) (Claims RCA 2.0) April 1938 
to date Transitman, Grade 4, New York City 
Board of Water Supply; previously Asst. 
Engr., WPA, New York City; Topographical 
Draftsman, New York & Queens Gas Co., 
Flushing N.Y 


Baerncuurst, Joun Henry, Jr. (Junior), Green- 
ville, S.C. (Age 27) (Claims RCA 1.6 RCM 
1.2) May 1937 to date Civ. Engr., J. E. Sirrine 
& Co.; previously with Gulf Oil Corporation, 
Production Div., Civ. Eng. Dept., Houston, 
Tex., as Chainman, Draftsman, and Asst 
Civ. Engr 

Brown, Rocer Caureman, New Haven, Conn. 
Age 39) (Claims RCA 8.0 RCM 4.1) March 
1930 to March 1938 with Blair and Marchant, 
Inc., and March 1938 to date with Clarence 
M. Blair, Inc 

Buck, Rostnson Dupiey (Junior), Hartford, 
Conn. (Age 30) (Claims RCA 1.2 RCM 3.3) 
Oct. 1935 to Dec. 1938 Associate with Henry 
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Wolcott Buck, and Jan. 1939 to date member of 
firm, Buck & Buck; previously Asst. Engr., 
Bureau of Public Works, Metropolitan Dist., 
Hartford County, Conn. 


Burton, James Epwarp (Junior), Topeka, Kans. 
(Age 32) (Claims RCA 4.4) Dec. 1933 to date 
with Kansas State Highway Comm., as In- 
strumentman, Party Chi., and (since May 1937) 
Associate Engr 


Cates, Vincent Kaczynsxt, Melrose, Mass. 
(Age 38) (Claims RCA 6.8 RCM 8.3) Dec. 
1937 to date Tech. Service Engr., Universal 
Atlas Cement Co., New York City; previously 
guar, Vincent K. Cates Constr., Melrose, 
iass. 


CHRISTENSEN, Joun Josern (Junior), West 
New Brighton, N.Y. (Age 32) (Claims RCA 
3.0) Feb. 1931 to Dec. 1932 and April 1937 
to date Eng. Asst., Board of Transportation, 
City of New York; in the interim with CWA 
as Supt of Constr. and Asst. Engr. 


Coakiey, Epwarp Atpert (Junior), Jamaica 
Estates, N.Y. (Age 32) (Claims RCA 4.2) 
April 1938 to date with FHA, examining, and 
consulting with architects, engineers and con- 
tractors; previously with Mortgage Comm. 
Servicing Corporation. 

Creep, Joun Hepiey, Ukiah, Calif. (Age 38) 
(Claims RCA 6.0) June 1928 to date with 
California State Div. of Highways as Jun. 
Highway Engr., and (since July 1936) Asst. 
Highway Engr. 


Devaney, Avoustine Leo, Cleveland, Ohio. 
(Age 36) (Claims RCA 5.0) June 1927 to date 
with Erie R.R., as Jun. Draftsman, Drafts- 
man and (since Feb. 1929) Designer at New 
York and Cleveland. 


Dirt_tenpeck, Ronatp Bares, Rockville Centre, 
N.Y. (Age 35) (Claims RCA 12.2) Jan. 1936 
to date Res. Engr., Madigan-Hyland, Engrs., 
Long Island City; previously Jun. Asst. Engr., 
Grade 2, Long Island State Park Comm., Bel- 
mont Lake, Babylon, N.Y. 


Dvusors, Paut Emme, Oklahoma City, Okla. 
(Age 29) (Claims RCA 1.6) Aug. 1935 to date 
with City of Oklahoma City, as Chainman, 
Right-of-Way Engr., Instrumentman, Chf. 
of Party, Res. Engr. and Designing Engr. 


Erickson, Harotp VeRNeR (Junior), Topeka, 
Kans. (Age 32) (Claims RCA 5.1) Dec. 1933 
to date with Kansas State Highway Comm., as 
Rodman, Inspector, Instrumentman, Party 
Chf., Traffic Survey Chf., and (since Dec. 
1937) Asst. Engr., and later Associate Engr. 


Fitit0on, STANLeY Herpert (Junior), Worcester, 
Mass. (Age 32) (Claims RCA 2.7) June 1930 
to June 1933 and July 1934 to date with Wor- 
cester Polytechnic Inst., as Instructor in, and 
(since July 1937) Asst. Prof. of, Civ. Eng. 


Frepericxson, Joun Henry, Jr., New Orleans, 
La. (Age 28) (Claims RCA 4.6) Oct. 1932 to 
May 1938 and Aug. 1939 to date with Lewis- 
Chambers Constr. Co., Inc., as Field Engr., 
and (since Aug. 1939) Engr.; in the interim 
with R. E. Hazard & Sons, San Diego, Calif., 
and Jahn & Bressi Constr. Co., Inc., 
Angeles, Calif. 


FunmRMAN, Ratpsa Eowarp (Junior), Washington, 
D.C. (Age 30) (Claims RC 7.5) Oct. 1937 to 
date Asst. Supt., Sewage-Treatment Plant, 
Blue Plains; previously Asst. Public Health 
Engr., Missouri State Board of Health; Supt., 
Sewage-Treatment Plants, Springfield, Mo. 


Grennan, Purtre Micnaet, New York City. 
(Age 32) (Claims RCA 8.2) Nov. 1937 to date 
Structural Draftsman, Republic Fireproofing 
Co., Inc.; reviously Structural Draftsman, 
Union Carbide & Carbon Co.; with Poirier 
& McLane Corporation, Engrs.-Contrs. 


Gross, Micnaget Atsert (!unior), Pittsburgh, 
Pa. (Age 32) (Claims RCA 4.0) Feb. 1937 to 
date with Pittsburgh & Lake Erie R.R. Co., 
as Eng. Draftsman and Inspector; previously 
Senior Draftsman, U.S. Engr. Dept.; Plant 
and Mixer Inspector, Chainman, Draftsman, 
Senior Draftsman and Squad Leader, Penn- 
sylvania Dept. of Highways. 


Hart, Francts Coyne (Junior), Denver, Colo. 
(Age 32) (Claims RCA 4.2) June 1936 to date 
with Div. of Water Resources, Bureau of Re- 
clamation as Jun. Engr., and (since June 1937) 
Asst. Engr.; previously Hydrographer, Office 
Asst., Special Hydrographer, and Asst. Engr., 
State Engr.’s Office, State of Colorado. 


Hatcn, Granam McFre, Jr. (Junior), Dallas, 
Tex. (Age 31) (Claims RCA 4.6) Sept. 1935 
to date San. Engr. and Asst. Chf., Inspection 
& San. Div., Public Health Dept. 


Hinkson, Newton Lowett, Charleston, S.C. 
(‘Age 27) (Claims RCA 1.6) Feb. 1939 to date 
Hydro-Electric Designer, Harza Eng. Co.; 
previously with TVA as Aisst. Engr. Drafts- 
man and Engr. Draftsman; Draftsman and 
Rodman, Design Dept., Kansas Highway 
Comm. 


Vou. 10, N  § 


ImpopeNn, Georce Ratpu, St. Louis, Mo Age 
31) (Claims RCA 5.6 RCM 3.0) Aug. i933 ¢ 
date with City of St. Louis as Civ. Draftsman. 
gon. Civ. Engr., and (since Jan. 1935) Cj,’ 

ngr. . 


Jackson, SHerMan Kerra (Junior), Fort Smith 
Ark. (Age 32) (Claims RCA 3.1) Apri! 193] 
to date with U. S. Geological Survey a: Jun 
Hydr. Engr., Asst. Hydr. Engr., and since 
March 1940) Associate Hydr. 


Jounson, ARTHUR BRADFORD, Los Angeles, Catis 
(Age 33) (Claims RCA 2.2) Jan. 1929 to date 
with Dept. of Water & Power, City of Los 
Angeles, as Jun. Topographical Draft 
and since Oct. 1935 Topographical Draftsma, 


KINnseL_a, Joun Ricwarp, Newport, Ky. ( 
34) (Claims RCA 10.5 RCM 2.3) May j 
to Jan. 1936 Asst. City Engr., and Jan. 1938 
to ae City Engr., City of Newport, Ky.: 
in the interim County Surveyor, Campbell 
County, Ky. “" 


Kruse, Marvin Orro (Junior), Muscatine, low, 
(Age 32) (Claims RCA 1.1 RCM (04) July 
1939 to date Asst. Engr., Stanley Eng. Co.- 
previously Asst. Engr., Young & Stanley, Inc. 
Engrs.; Fieid Representative for lowa State 
Planning Board, Ames, lowa. 


EGATSKI, Leo Max, College Station, Tex. ( 
33) (Claims RCA 3.5) Sept. 1938 to June } 
and Sept. 1939 to date Instructor in Civ. Eng 
Agricultural and Mechanical Coll. of Ter. 
previously Bridge Designer, Michigan State 
Highway Dept.; Structural Draftsman and 
Designer, City of Midland, Mich. 


Levet, ANDReEw Dvarte, Jr. Quaier), La 
Guaira, Venezuela, S.A. (Age 31) (Claims 
RCA 7.5) May 1938 to date Asst. Res. Engr 
Ministry of Public Works; previously Eng 
Supervisor, WPA, and Engr., Wigton-Abbott 
Corporation, both of New York City 

Locan, Roy, Baltimore, Md. (Age 33) (Claims 
RCA 4.1) Sept. 1932 to date with U.S Engr 
Office, as Sub-Inspector, Inspector, Jun. 
Engr., Asst. Engr., and (since May 1939) As. 
sociate Engr. 

Lunpgutst, Eucene Epwarp (Junior), Hampton, 
Va. (Age 32) (Claims RCA 8.0 RCM 67) 
March 1929 to date with National Advisory 
Comm. for Aeronautics, Langley Field, Va, 
as Jun. Civ. Engr., Asst. Civ. Engr., Associate 
Aeronautical Engr., and (since July 1939) 
Aeronautical Engr. 


Murpicaian, Karmy KArRNIG (Junior), Brooklyn, 
7.Y. (Age 32) (Claims RCA 48 RCM 16) 

Nov. 1939 to date Superv. Engr., E. J. Me- 
Cormick, Inc., Cons. Engrs.; previously Asst. 
Engr., PWA, Eng. Dept., New York City; 
Asst. Engr., Constr. Dept., Foundation Div., 
New York World's Fair 1939 Inc.; Structural 
Designer, Constr. Div., Dept. of Parks, New 
York City. 

Nevitte, James Lisie, Russell, Kans. (Age 34) 
(Claims RCA 4.6 RCM 2.8) July 1934 to Jan. 
1935 and Oct. 1935 to date with Paulette & 
Wilson, Prof. Engrs., Topeka, Kans., as Superv. 
Engr., etc., and since June 1937 Engr. 


os 
‘ 


Payne, Evucene Bennetr (Junior), Fresno, 
Calif. (Age 32) (Claims RCA 2.1) June 1937 
to date with Shell Oil Co. Inc., San Francisco 
as Structural Draftsman, and later Div. Engr.; 
sersendy Contr., Oakland, Calif; Jus 

ridge Engr., and Asst. Bridge Engr., Cali- 
fornia Bridge Dept., San Francisco—Oakland 
Bay Bridge Div. 


Engrs., as Dredging Inspector, Prin. Engr. 
Aide, and since Jan. 1940 Jun. Engr.; in the 
interim with Seaboard Eng. Co., U.S. Bureau 
of Biological Survey, and St. Louis County 
Highway Dept. 


RAGAINI, FRANK, West Haven, Conn. (Age 34) 
(Claims RCA 5.0 RCM 2.1) March 1930 to 
March 1938 with Blair and Marchant, Isc, 
and March 1938 to date with Clarence M. 
Blair, Inc. 


RANKIN, ArpeRY Ropert (Junior), Washingtos, 
D.C. ' (Age 29) (Claims RCA 1.3) June 193! 
to date with Public Roads Admisistratoo 
(formerly Bureau of Public Roads) as Jua 
Highway Engr., Asst. Highway Engr. 
since Jan. 1939 Research Engr. 


ackson Heights, N.Y 


RAUCHENSTEIN, FRED, J ‘i 
(Age 57) (Claims RCA 10.6) April to ju 
1939 Field Engr., Butler Constr. Co., .~ 


Minn.; previously Supt. of Constr., 

Co., and on design with C. H. Johnston, Archt., 

both of St. Paul, Minn.; r=. Struc tural Bag, 

Procurement Div., Washington, D.C; © 

Engr. with C. S. Whitney, Milwaukee, W's 
Reep, Georce Dewey, Louisville, SY. oe 
40) (Claims RCA 8.4) Feb. 1939 to date Ss 
Public Health Engr., U.S. Public Health —" 
ice; previously Water-Works Eng: Pennsy' 














Ke 
" 


man 


93 
Jun 
ince 


“alif 
date 


a'tsman. 
art ‘Man 


Age 
vy 108 
an. 1938 
rt Ky 


impbell 


k City 
m Div 
ructura! 
ks. New 


Age 34 
| to Jan 
ulette & 
Superv 


Fresno 
ine 1937 
rancsco 
y. Engr 


Jus 











Pes taaeneny-nausnases weno 


Tt CALAVERAS DAM 








a 
- jew speeueeeem 





Tez variety of jobs which can be han- 
dled — speedily, economically, profit- 
ably—with ‘‘Caterpillar’’ Diesel 
Tractors is being widely demonstrated 
throughout the contracting field. Their 
adaptability for team-work with other 
equipment is also well known. There is 
no better example of this than is ex- 
hibited in the outfit and work shown in 
these pictures—all construction scenes 
on the Calaveras (California) Dam 
project. 

With a Hyster winch, and a Trackson 
Traxcavator with bulldozer attach- 
ment, this “Caterpillar” D4 can really 
“go to town.” It can scoop, carry and 
load (or dump) in one continuous 
operation. It can bulldoze earth, rock 
and rubbish. It can hook onto wagons, 
trailers, trucks; move equipment. And 
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< wie CE A 





when the load is unusually heavy or 
the going extra tough, it can “give it 
the winch” with almost double the 
drawbar pull. 


CATERPILLAR TRACTOR CO., PEORIA, ILL. 


@ Leading manufacturers of contracting equip- 
ment power their products with ‘‘Caterpiliar’’ 
Diesel Engines or design them for operation with 
““Caterpillar’’ Diesel Tractors. ‘‘Caterpillar’’ parts- 
and-service facilities are the most complete and 
most widely convenient of their kind in the world. 
There are wide ranges of ‘‘Caterpiliar’’ Diesel Trac- 
tor, Motor Grader, Engine and Electric Set sizes. 


© “Caterpillar” Diesel D4 Tractor equipped with Hyster 

winch and Trackson Traxcavator with bulldozer attachment. 

A-— Moving earth-and-rock with bulldozer attach- 
ment. 


B— Tightening guy lines on gravel bunkers with 
winch. 


C— Hauling heavy fuel truck with drawbar hitch. 
D-— Loading truck with high shovel. 
E-— Delivering gravel to conveyor with shovel. 


CATERPILLAR 


eee. ve. Fat. Orr 
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vania Public Utilities Comm., Harrisburg, Pa.; to date Structural Draftsman and Estimator, Jun. Geologist, and (since July 1939 Asst 

Mechanic, Huntington Garage; Engr, The The Midwest Steel & Iron Works Co. Geologist (P-2) —  .. 

Pitometer Co., New York City 4 

Bowers, Witttam C., Cranston, R.I. (Age 28) Mitter, Vicror Atpen, Coalinga, Calif , 

Rent, James BERTRAND, Bethlehem, Pa Age Claims RCA 3.0) Nov. 1938 to date Jun. 23) 1938 B.S. in Civ. Eng., Univ. of Can. 

35) (Claims RCA 5.0) July 1929 to date with Civ. Engr, U.S. Army Engrs., Providence, Jan. 1938 to date Technical Trainee, Standard 

McClintic-Marshall Corporation (now Beth R.I.; previously Jun. Highway Engr., Illinois Oil Co. of California. 

lehem Steel Co.) as Draftsman, Field Engr, State Highway Dept., Dixon, Ili 

Mvuetrer, Ratpn WriiwtramM, Mobile, Alo (Age 


and since Aug. 1931 Designer (Structural) 


Fabricated Steel Constr., Eng. Dept 28) Sept. 1938 to date Jun. Engr., U.S i ngrs 


reviously with U.S. Waterways Experimen 
tation, Vicksburg, Miss., as Laborer, etc 


Camppectt, Witttam Warp, Girard, Ohio. (Age 
2 26) 1940 B.C_E., Ohio State Univ. 
So_er-Lorez, Ernesto ANTONIO (Junior), San 


Juan, Puerto Rico. (Age 30) (Claims RCA 7.2) Capestus, Virom Micuaet, Fremont, Nebr. . 
May 1931 to Aug. 1932, Dec. 1933 to March (Age 23) 1940 B.S. in C.E., lowa State Coll. Nicout, FRANK ANTHONY, Springfield, Mass 
1936 and Dec. 1937 to date with War Dept., (Age 28) (Claims RC 1.6) Wn 1935 to date 
U.S. Engr. Office, as Draftsman, and (since Duta, Joun Mrine, Bakersfield, Calif. (Age Asst. Engr, Metcalf & Eddy, Cons Sen 
Dec. 1937) Asst. Engr.; in the interim Dist 29) (Claims RC 3.4) 1940 B.S. in C.E., Univ. Engrs., Boston, Mass.; previously Chi of 
Engr., Puerto Rico RA, Mayaguez Dist., and of So. Calif.; at present with his father, a Survey Party, Blackstone (Mass.) River Valley 
Asst. Civ. Engr., Fajardo (Puerto Rico) Sugar registered civil engineer. Survey. 
eo : . Ocvirk, Frep Wiii1am, Champai 
Evans, CHARLES ANDREw, Chattanooga, Tenn. , . , mpaign, Ill. ( 
rairr, Epwarp, Columbus, Ohio (Age 33) Age 23) 1938 B.S. in Civ. Eng., Unive of N.C.; 26). 1938 BS., Wayne Univ. M.S. in of 
(Claims RCA 4.8) June 1929-Nov. 1935 Jun Aug. 1938 to date Jun. Eng. Aide and Asst. Univ. of Illinois (to be conferred in June 1940) 
Engr. and Dec. 1935 to date Asst. Engr., U.S Eng. Aide, TVA. Orton, DonaLp Wurttney, Beaver, Pa (Age 29) 
Geological Survey 2 . x “a 
. FLANDERS, DonALD Ler, Ellsworth, Kans. (Age — in Sa and Shop De- 
Weexs, Wuti1am Atrrep, Ridgewood, N.Y 24) 1940 B.S. in C.E., Kans. Univ. TVA as Apprentice Drafts: ey eae 
Age 33) (Claims RCA 2.7) May 1938 to date ‘ 3 . ie Draftsman i Eng. Aid re Eng 
Eng. Asst., New York City Tunnel Authority; GANICK, SAUL SAMUBL, Brighton, Mass. (Age men end Baz, De ton n: Rod - Eng. Drafts. 
previously Engr. Asst., Board of Transporta- 29) (Claims RCA 4.0) June 1935 to date with — Nr - a a oma dman, Chai 
tion, and Station Master on City Subway, New U.S. Engr. Office, Boston, Mass, as Senior 7 . ote Keeper, Saratoga County Highway 
York City; Draftsman, Computer, and Struc om a ee Chf. Computer, and (since Aug. o. 
1939) Asst. Engr. PETERSON, BuRDETTE ERNeEstT, Chicago, [ij 


tural Draftsman, Gibbs & Hill, Cons. Engrs 
(Age 23) 1938 B.S. in C.E., Armour Inst 


’ , :ONID ic Goopricn, FRANK Nopriine, Eugene, Ore. (Age 

Fe ae tChles BCA 48 RCM O00 27) (Claims RCA 1.0) 1938 BS. in Civ. Ene. Tech.; Feb. 1939 to date Jun. T 
Aug. 1933 to Oct. 1935, July 1936 to Aug. Mo. School of Mines; Sept. 1939 to date In- Reoer-. USS. Begs Survey; previously 
1937 and Oct. 1939 to date with U.S. Waterways spector, U.S. Engr. Dept.; previously Rod- Sey > a — — and Pacific 
Experiment Station, as Inspector, Jun. Engr., man, Recorder, and Jun. Engr., U.S. Geological -M. Lo., UVraltsman, Major Equipment Co 
and (since Oct. 1939) Asst. Engr.; since Oct Survey, Rollo, Mo. PLoMTEAUX, CHARLES Henry, Jr., San Jose 
1939 also Cons. Engr. on soil mechanics Haxnom, Lucrus, Jn., Birmingham, Ale. (Age Calif. _ (Age 24) 1940 B.S. in Civ. Eng., Univ 
problems > : . 8 “rs " . am of Calif. 

21) 1939 BS. in Civ Eng ' Ga. School Tech.; 

Wencer, Frank Epwarp, St. Louis, Mo. (Age Aug. 1939 to date with Rail Transportation ROMBERGER, FRANKLIN Pierce, Somerset, Pa 
34) (Claims RCA 7.2 RCM 2.0) April 1938 to Works, Tennessee Coal, Iron & R.R. Co., (Age 23) 1938 B.S.C.E., Bucknell Uniy 
date with Russeli & Axon, Cons. Engrs., as Ensley, Ala., as Student Engr., and since Feb. July 1938 to date with Pennsylvania Turnpike 
Designer, and later Office Engr.; previously 1940 Jun. Engr. Comm., as Chainman, Instrumentman, and 

y > re . > ° = c 
ward an ad = as Gen. Constr HrreMAN, Lesume Henry, Cincinnati, Ohio (since June _— ar Instrumentman. 
(Age 28) (Claims RCA 0.4 RCM 0.1) June to Rosen, Istpore Sam, Pittsburgh, Pa. (Age 24) 

Witerr, Cuartes Kenner, Dixon, Ill. (Age Sept. 1936, April to July 1938 and Sept. 1938 1938 B.C.E., Cooper Union; July 1939 to date 
35) (Claims RC 8.7 D 9.1) Jan. 1934 to date to date with U.S. Engr. Office as Surveyman, Jun. Civ. Engr., U.S. Engr. , War Dept. 
Cons. Engr. in private practice on farm drain Superv. Draftsman, Topographical Draftsman, 
age, road and streets, sewers, water-works Inspector, and since Jan. 1940 Jun. Civ. Ross, HAMILTON Murray, jR., Pottstown, Pa. 

: : - Engr.; in the interim Estimating Engr., (Age 26) (Claims RCA 3.6) July 1936 to date 

Yanna, Avrrep Dantet (Junior), Cleveland, Automatic Sprinkler Corporation of America: with Bethlehem Steel Co., as Structural Stee! 
Ohio. (Age 32) (Claims RCM 11.0) May 1927 previously Instrumentman, Turrel & Larson. Detailer, Field Engr., Erection Dept. and 
to date with Cuyahoga County Engr., as Senior (since Jan. 1939) Asst. to Head of Bldg. 
Draftsman, Senior Asst. Civ. Engr., and (since ILLINGWORTH, LELAND Russet, Concord, Calif. Specialties Dept. 

April 1929) acting as Asst. to Chf. Draftsman (Age 25) 1939 B.S. in Civ. Eng., Univ. of s a. 
Calif.; Jan. 1940 to date Jun. Engr., Shell Smirn, Rosert Dempster, Berkeley, Calif 
(Age 22) 1939 B.S. in Civ. Eng., Univ. of 


in charge of Highway Dept., also Engr 























. . Chemical Co Ag 
Youne, Francts Dewey, Cleveland, Ohio. (Age Calif. 
40) (Claims RCA 6.2 RCM 8.5) May 1925 to Jacopsen, Wiit1amM Byron, Boone, Iowa. (Age ‘. . . 
July 1930 and May 1933 to date Engr., 27) 1940 B.S. in C.E., lowa State Coll. Swanson, Lioyp HAROLD, Lincoln, Nebr. (Age 
Gascoigne and Associates; in the interim Res sseCnneret. Taewed Tem: Ie. Ch . 23) 1940 B.S. in C.E., Univ. of Nebr. 
3 ewes McCRACKIN, °o INTER, JR., ampaign, . , 
Engr., City of Cleveland, Ohio. Ill. (Age 23) 1940 B.S. in C.E.. Univ. a Til : TUETING, WILLIAM FRANCIS, Wheaton, Mino 
Feb. 1940 to date Laboratory Asst., Univ. of LAge = m4 a gy Bh = _— 
"TAI ray Illinois niv. of N.Dak.; Nov. o date Eng 
APPLYING FOR JUNIOR — Aide, U.S. Engrs., St. Paul Dist.; previously 
id ; P , ’ = McFartanp, Wi_euen Jaye, Jr., East Lansing, Instrumentman, Levelman, Computer, and In 
Backus, uc, Srermns Brooklyn, NY. MSfich “(Age 26) "Sept. 1984" to date with _spector, North Dakota State Highway Dep 
Topographic Draftsman, and (since Sept 5 all : ho Mie ain 1940 B.S., lowa State Coll. 
1940)" fom Engr, Dept. of Public Works. man, International Boundary Comm., San 
Benito, Tex.; Rodman and Instrumentman Yares, Tuomas Jackson, Jeffersonville, lod 
Bartz, Ertwoop Lewis, Detroit _s Age Sun Oil Co., Dallas, Tex (Age 22) 1939 B.C.E., Univ. of Louisville 
22) 1940 B'S Civ. Eng., Wis. . “ ‘ ‘ . 
) ees ehh. -agiahcs . McGavock, Cecm Bittups, Jr., Chattanooga, The Board of Direction will consider the applica PLACING 
Bower, Wirittam Epwarp, Denver, Colo Age Tenn. (Age 27) Aug. 1935 to date with TVA tions in this list not less than thirty days after the these fi 
23) 1937 B.S.C.E., Univ. of Colo Aug. 1937 as Jun. Geologic Aide, Asst. Geologist Aide, date of issue ae _ 
prese 
treat care 
— So work pric 
each girde 
Me \ e | | elevation 
vo , ; , , , — re —— , , ~— » , THIS Ni 
These items are from information furnished by the Engineering Societies Employment Service, with offices in Chicago, New York, and me rey 
The Service is available to all members of the contributing societies. A complete statement of the procedure, the location of 
U) Pp P Riggle, Str 


San Francisco. 


— and the fee is to be found on page 132 of the 1940 Year Book of the Society. To expedite publication, notices should be sent direct to the 
Employment Service, 31 West 39th Street, New York, N.Y. Employers should address replies to the key number, care of the New York Office 
unless the word Chicago or San Francisco follows the key number, when it should be sent to the office designated. 
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CONSTRUCTION ping. Location immaterial; available immedi- tion experience with utilities and public service 
ately. C-688 commission. Now available, any capacity, 
location. C-693. 


<NG ssoc. M. Soc. C.E.; du- ‘ > . : 
Ciyu. Ewommase; Assoc. BM. See. C5 Se eaie Civ, Enoineer; Assoc. M. Am. Soc. C.E.; 36; 


ate civil engineer; graduate in business adminis- é 7 ., " ‘ = Bust 
tration; New Jersey licensed engineer; Ist lieu- 14 years experience in construction of buildings, GENERAL CONSTRUCTION AND Desi) -¥" 
tenant, Corps of Engineers, U.S. Army Reserve; bridges, sewage disposal plants and sewers, sub weer, M. Am. Soc. C.E.; 48; reguen a 
13 years experience in building construction, ways, highways, surveys, design, estimating Pennsylvania; 24 years experience in stee - 
highway construction, and land surveying. De- Connected with government, but desires change concrete design, supervision of ——, 
sires permanent connection. C-680. — with large contracting or consulting firm. Avail- supervision of engineering personnel, estima ~ 
able on two weeks’ notice. Location immate- planning; bridges, highways, sewers steel mi 
Crvm Enoinerer; Assoc. M. Soc. C.E.; 35; rial. C-690-349-Chicago Prefers position with owner and N.E., ope® for 
immediate engagement anywhere. 696 


married; 3'/: years college; 8'/: years road, bridge 


construction, design, all types surveying, map- Water Works Enorneer; M. Am. Soc. C.E.; 


registered Pennsylvania, West Virginia; over 25 DeEsIGN 


ping, drafting, all types testing experience; | year 
drafting, tracing, mechanical and electrical; 3'/:2 years experience in design of water works, hydrau- — 
years with federal government, designing, estimat- lic structures, construction of all types of water Crvi. Enoinegr; Assoc. M. Am. Soc. & E.; 4, 
works structures, including considerable sewerage single; registered in Pennsylvania; |? ae 
tura 


ing i construction, handling heavy 
equipment, budgetary control, surveying, map disposal design and construction; extensive valua- perience in reinforced concrete and struc 
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HE new Monroe Street Viaduct built by 
the Chicago Park District across the Uli 


nen S nois Central-Michigan Central tracksin Grant 
pographic Park, Chicago, graphically illustrates the im 
4 Pec, portant economies that can be effected by 
ment Co fully utilizing the possibilities of U-S-S 
Sen Jon 1-BEAM-LOK Flooring 
ng., Univ Constructed to take care of the heavy ve 
hicular traffic originating in the nearby Loop, 
erset, Pa this new viaduct is 85 ft. wide—e2s5 ft. wider 
n Usv than the old structure it replaces. Has road- 
— way 6o ft. wide—26 ft. wider than before 
(mea “Lightness was essential in the new work,” 
Age 24 say the Park District engineers. “Because of 
39 to date the reduced slab dead load of the I-BEAM 
—— LOK deck, considerable economy was secured 
town, Pe by utilizing the old pile foundations. The fact 


$6 to date 
tural Stee 
ept., and 


that the 414” I-BEAM-LOK used, when filled 


with concrete, weighed only 55.5 Ibs. per sq. 
















of Bldg ft. further enabled us to reduce deck thick- 
ness to secure a 2-foot reduction in crown, 
o oye and also made it possible to use much lighter 
main girders.” 
- “- Photographs shown here indicate how the 
— “ job was handled. Although this construction 
oo was made over heavy railway traffic and was 
S in CE carried on above an overhead catenary sys 
date Eng tem carrying 1500 volts, this difficult and 
ats dangerous project was completed without a 
ay Dept single electrical accident. ‘The ease of han 
hes dling of the I-BEAM-LOK sections and the 
fact that no riveting or bolting was required, 
ville and that all welding was done downhanded 
uisvi from above the structure, speeded up the 
be a? PLACING PANELS. In order that work, insured a better job, and were impor 
hese f sacle would bear evealy tant factors in keeping the safety record clear. 
ind present a smooth, even surface, Do you wonder that to date more than 8 
—— treat care was taken in adjusting steel million sq. ft. of U-S-S I-BEAM-LOK are in 
<= pare ws . Bipcns Baayen: » use? It has been used to refloor the famous 
sation, Ne chinalaaueamunennatel Queensboro, Manhattan and Williamsburg 
spans in New York. It is used on the new 
Bronx-Whitestone Bridge—on the Thousand 
Island Bridge across the St. Lawrence—on the 
York —— VIASUST wen designed International Highway Bridge at Port Huron 
under the ervision of Lyman C. . 
ecal Rigsle. S ral Designer, Chicege on the Outer Drive Bascule Bridges at Chi 
lirect ark District. Field engineering was cago—and on other famous old and new struc 
York Offi ; vision of Lawrence T. tures designed by the most prominent au 
Smith, RK nt Engineer, Chicago thorities in the bridge engineering freld. Find 
ark District. General Contractors— out about U-S-S I-BEAM-LOK—the modern 
—— Company, Chicago, Ill. floor for modern traffic. Our engineers will 
gladly discuss its economies and possibilities 
s 
stee 
= S°S [-Beam-Lok Armored Floor 
as . 
¥ 
, CARNEGIE-ILLINOIS STEEL CORPORATION 
ars < 
a} stee Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 





United States Steel Export Company, New York 














ON BIG CONCRETE JOBS 
THEY'RE SAYING— 


‘tie faster with 
Richmond Ties 





) 
Sig ae ams lik 


CHICKAMAUGA 


and 


TYGART VALLEY 


SG et A _ ted 


- 
ste 


work—large or small; 


For 


intricate or simple 


all form 


Richmond Tying 


Devices have met the demands 


THE RIGHT sie—Fer safe working 
loads of 3000 to 25,000 pounds per tie, 
the 
there 


or for most involved framing de 


tails, are Richmond Ties to do 


the j yb 


ALWAYS AVAILABLE—W ith Rich- 
the 


anywhere, 


ties you 
at 


can be promptly plac ed on 


mond your warehouse, 


as 


need, in any quantity, 


any time 


your job 


AND MONEY SAVED—Forms 
studs 


erected and stripped quicker, 


and walers are spaced wider, and fewer 


Richmond Ties are used. They are 
stronger than wire, band, or rod ties 
And they cost you less; because, 
all tie working parts are loaned to you 


without rental charges 


You < do better faster, and less 


costly form work with Richmond 


an 
Ties. 
The tifteen men of Richmond's Design 
Estimate 


and Department are ready 


to tell you how to cut form tie costs. 
Let us 


large, 


help you on your present job; 


medium, or residential. 


SEE SWEET’S 3-51 





RICHMOND 
SCREW ANCHOR 
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241-251 BUSH STREET 
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capable of handling anything from a sewer 
Location not important; avail- 
connection with contractor 


design 
to a skyscraper 
able immediately 

acceptable C-697 


EXECUTIVE 


Civi. ENGINEER M. Am. Soc. C.E accus- 
tomed to executive and administrative responsi- 
bility in handling men and dealing with the pub- 
lic; diversified industrial and construction back- 
ground paper mills, chemical plants, water 
works, and sanitation plants; 14 years successful 
teaching experience Available on short notice; 
will consider any location C-686 


Enorneer; M. Am. Soc. C.E.; graduate 
25 years experience; industrial plants, 
teel, chemical; also gas, electric utilities; design 

construction, maintenance; power, processing, 

conveying, producing units; buildings; raw ma 
terial, fuel storage structures for liquids, gases, 
olids; plant utility piping; gas, air, steam, water; 
heating, ventilating, drainage, sanitation; engi- 
neering administrative control; public works 
projects C-691 


Civ 
married 


JUNIOR 


Civm ENGINEER Jun. Am 
single; B.S.C.E University of Tennessee; 9 
months experience in triangulation; 2'/: years 
experience highway materials and construction; 
16 months experience hydraulic model studies; 13 
months experience writing engineering reports. 
Desires permanent position with future with engi- 


Soc. C.E 28; 


neering, materials, or contracting firm Location 
immaterial C681 

Crvm Enoineer; Jun. Am. Soc. C.E.; 28; 
married 5 years junior engineer, consulting 
office Experience in transportation surveys, 


highway planning and design, regional planning, 
hydraulics, irrigation, flood control; 2'/: years 
surveying and construction Wishes connection 
in Southwest; qualified grade 2, civil engineering, 
February 1939 Available immediately C-6§82 


403-A-4-San Francisco 
Crvm ENGINEER Jun. Am. Soc. C.E.; 
married B.S., Columbia University Cc 





Columbia University; Theta Tau; high sc holastic 
record; 1'/» years experience in field, large founda- 
tion jobs; 9 months experience as job engineer and 
ob office manager Desires job with opportunity 
for advancement position of responsibility 
Will go anywhere Available at once C-683. 


to 


Jun. Am. Soc. C.E.; 28; 
years general plant lay- 
3 months as de 


Civi ENGINEER 
B.C.E M.C.E l 
out, design, and construction 
signer and detailer on railroad bridges; at present 
instructor in structural theory, reinforced con 
crete surveying Desires temporary engage 
ment from June 1 to September | C-685 


Civi. ENGINEER Jun. Am. Soc. C.E 26 
married; B.S.C_E., Rutgers University, 1938; 10 
months supervising survey party on road location; 
6 months drafting on arsenal utility and county 
3 months field engineer on oil tank base 


maps 
construction 8 months supervising revision of 
borough tax maps Available at once. C-689 
Civm Enoingeer; Jun. Am. Soc. C.E.; 25 
married; S.B.C.E. Massachusetts Institute of 


rechnology; 6 months experience in structural 
design also experienced in topographic and 
hydrographic surveying. Now employed; desires 
position with construction company or with 
hydraulic, structural, or consulting engineering 
location immaterial. C-695 


firm 

Crvi. Encineger; Jun. Am. Soc. C.E.; 24; de 
sires work with general contractor; one year 
varied experience in building construction; six 
months of mechanical drafting. Salary second- 
ary; location immaterial C-698 

Crvi. Enoineer:; Tun. Am. Soc. C.E.; 28; 
married B.S. and M.S. degrees, with major in 
sanitary engineering; 4 years engineering and 


with state planning agency; | year topo- 
graphic mapping; 6 months sanitary engineering 
Desires experience in municipal engineering or 
administration; available upon proper notice to 
employer C-699 


research 


MuNnICcIPAI 


Am. Soc. C.E.; B.C.I 

Ohio State University; Ohio professional engi 
neer'’s license; 31; married; 8 years highway ex 
perience; 6 years preparation of plans and design- 
ing; 2 years surveys and project engineer; 4 
years responsible charge Interested in highway 


Civi ENGINgeER; Jun 


safety engineering 7 but available on 
short notice Leferences 684 

Sarety ENGtnrer; M. Am. Soc. C.E Avail- 
able for part-time service anywhere east of Kan 
sas City and north of Louisville C-687. 

Crvm Enoingeer; M. Am. Soc. C.E.; 54; vigor- 
ous good health 30 years broad experience in 
hydraulic and sanitary engineering, particularly 
water supply experience includes primary re 
sponsibility in preliminary investigation, design 
and construction on large work and small; well 


economic studies relating to 
Available immediately 


founded in critical 
basi problems of design 
C-092 


1940 


TEACHING 





STRUCTURAL Prorgessor; Assoc. M. A Soc 
C.E.; 34; married; registered professic: engi. 
neer; B.S., M.S.; member of several sie 
and honorary societies; publications on technic : 
and educational matters. Available Ju 1940 
C-694. 
= — — 

" s " vry? r . 
RECENT BOOKS 

New books of interest to Civil Engineers 
donated by the publishers to the Engineering 
Societies Library, or to the Society's Readin 


Room, wili be found listed here. A con 
prehensive statement regarding the servic 
which the Library makes available to mem, 
bers is to be found on page 122 of the Yeo, 
Book for 1940. The notes regarding thy 


books are taken from the books themsely 
and this Society is not responsible for them 





MBCHANICS oF Liguips, an Elementary Tex: 
Hydraulics and Fluid Mechanics. By Rk y 
Powell. New York, Macmillan Co, 194 
_ pp., illus., sage , charts, tables, 9 x 
i cloth, $3.5 


Heliovien h wey ce time usually available a 
the mathematical preparation of most studeo: 
make it unwise to undertake a thorough pres¢ 
tion of fluid mechanics in an introductory cours 
the author has confined this work to non« 
pressible fluids. The result differs very little fr 
the old hydraulics except in point of view and + 


introduction of recent improvements. The 

provides a brief course emphasizing princi; 

and approaching the subject historically 

(Tue) Movern RAILWay By J. H. Parmele 
New York and London, Longmans, Green 4 
Co., 1940. 730 pp., diagrs., charts, tab 
maps, 9 X 6in., cloth, $4 


This definitive treatment of rail transport 


our time covers the historical backgr 
operation problems and processes, and pu 
relations The wide range of the work tak 


the physical plant, human activities, finance, ar 
competitive complications There are ma 
tables and charts, and digests of federal rai 
legislation and federal railway labor 
are appended 


legislat 


NATIONAL CONFERENCE ON PLANNING, Procee 
ings of the Conference held at Boston, Ma 
chusetts, May 15-17, 1939. Chicago, A: 
can Society of Planning Officials, 1939 
»p., 9'/2 X 6in., cloth, $2 


Participants in the conference were the An 
can Institute of Planners, the American Pla 
ning and Civic Association, the American So 
of Planning Officials, and the Nationa! Ecor 
and Planning Association Over thirty pa 
were presented, dealing with various problen 
community reclamation, industrial migra 
obstacles to planning, rural plaonin 
works, etc 





PnNgeumocONtIosIS (Silicosis), the Story of 
Lungs, a Preliminary Report. By |! 
and W. G. Cole New York, John B 
Foundation, 1940. 100 pp., illus 
1l X 8 in., cloth, $1 
For several years the Doctors Cole hay 


investigating this subject under the ausp» 
the John B. Pierce Foundation his 

prisents the conclusions reached, many of ¥ 
the authors say, are not in accord with t 


cepted ideas. The cause of the disease, its | 
logical effects, its diagnosis, the social an 
nomic problem that it presents, and the legis's 
and judicial treatment that should be pr 


are discussed 


Som MxecHanics AND Founpations. By ! 
Plummer and S. M. Dore. New York 
Chicago, Pitman Publishing Corp. +” 
473 pp., illus., diagrs., charts, tables, ¥ 


cloth, $4.50. 

The aim of this work is to correlate 
and simplify the increased understan 
performance of soils which new methods 
search work have produced, and to — . 
information in convenient form for us ef 
neers and students The princi 
mechanics, the terminology, and the t 
employed are described, and the way 
results are used in foundation work 


vstema 


ing 





walls, and highway and dam constru 
presented. A bibliography is included 
TRAINING Procepurge. By F. Cushmas po 
York, John Wiley & Sons, 1940. - ™ 
charts, tables, 7'/: X 5 in., cloth, 3- = 
The author discusses the problems epcot ~<s 
in planning, organizing, operating i ar 
ing efficient training programs | inde 
business, and public-service orgamizatioe> sal 
discussion is limited to csunieeed t | ersonnel ‘oo 
the principal objective is impro at om 
performance of work. Much pra 4] infor 


tion is given in the text and appet 
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If you wanted the very finest street 


hemsel ve ; 

py va ving, regardless of cost, what would 
2 pu use? 

ry Text 

By R. W 

Co 2) ee ee ** 

- £4 x ee eee inc 6 ees ened 


t student 
1 presenta 


ry cours 
- ~~ ill 
little from 
CW and the 

The book : eased ewe coe ee 
princi, 
y 


Parmelec ° 
, Green & for the Jeast expensive, yet effec- 
tS, tabies 
oe re road improvement program, what 
ackg d 
Lad on ould you use ? 
k takes ic 
siem a 
are ma 


ral railw 


legislat 
Procet 
coeeeesceeeee 





What is a “SEAL 


nt mean fur.) 


HERE ARE ALL THE ANSWERS....in this mew book on Asphalt 
just issued by the Standard Oil Company (Indiana). And 
your tree copy is ready. Call your local Standard Oil Office, 
or write direct to 910 South Michigan Avenue, Chicago. 
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Positive-type Ozalid whiteprints consist 
of dark lines on a white background. 
They are “contrasty”, sharp, and easy to 
read and write upon. They are easy to 
check. They increase efficiency and 


reduce errors. 


No liquids touch Ozalid whiteprints. 
Hence, they do not curl or wrinkle and 
are true to scale of the original. There is 
no washing or fixing, no waste of solu- 
tion or materials and no time lost in 
waiting for prints to dry. Finished white- 
prints emerge from an Ozalid machine 
dry and ready for use. 


A booklet of dry-developed Ozalid 
whiteprints and complete information 
on the Ozalid Process will be sent 
without cost or obligation. Mail 
coupon today. 


| 1939, pp 


ONLY OZALID HAS DRY DEVELOPMENT 


ae] tte) F valel. 


ANSCO ROAD JOHNSON CITY, N.Y 











OZALID CORP. 14-5 
Ansco Road, Johnson City, N. Y. 


Please send me free sample booklet of 
dry-developed Whiteprints and complete 
information on the Ozalid Process 

Name — 


Company — 


Street ee». 


City— - State 











CURRENT PERIODICAL 


LITERATURE 


Abstracts of Magazine Articles on Civil Engineering Subjects 


Selected items for the current Civil Engineering Group of the Engi. 

neering Index Service, 29 West 39th Street, New York, N.Y. : 

article indexed is on file in The Engineering Societies’ Library. 

Photoprints will be supplied by this library at the cost of produc- 

lion, 25 cents per page, plus postage, or technical translations of 
the complete text may be obtained at cost. 


E ‘ ery 














BRIDGES 

ABUTMENTS. Precast Concrete Slabs Face 
Bridge Abutments, L. G. Sumner. Eng. News- 
Rec., vol. 124, no. 1, Jan. 4, 1940, pp. 61-63 


Use of thin factory-made exposed aggregate slabs 
of unusually strong and dense concrete for abut- 
ment facing on grade separation bridges on Mer- 
ritt Parkway in Connecticut; manufacture, in- 
stalling, and advantages of slabs; costs; concrete 
slab specifications. 


BascuLs, N&THERLANDS. Bascule Railway 
Bridge Over South Beveland Canal on Roose 
endaal-Flushing Line, near Viake, Holland, T. W 
Mundt. /nt Ry Congress Assn Bul., vol. 21 
no. 11, Nov. 1939, pp. 1031-1047. Swing 
bridge replaced by new structure at higher level; 
work consists of two new approaches in reinforced 
concrete, two fixed lattice girder metal trough 
bridges, and two single track bascule bridges; 
bascule bridges are of solid web main girder type 


with top flooring; illustrations and diagrams 
given 
Concrete, Construction. Baustelleneinrich- 


tungen grosser Massivbruecken, H Rietli 
Bautechnik, vol. 17, no, 53/54, Dec. 15, 1939, pp 
649-661 Review of German practice in design 
and operation of construction plants for erection 


of large concrete bridges, particularly multiple 
arch bridges 
ConcrRETE GIRDER Ueber die Berechnung 


R. Seiler 
Eisenbetons, 
Theoretical 


schiefer Eisenbetonbalkenbruecken, 
Forscherarbeiten auf dem Gebiete des 


no. 48, 1939, 40 pp., price, 5,80 rm 
mathematical discussion of design of skew re- 
inforced concrete bridges of girder type; ap- 


proximate methods of design; numerical ex 


amples 
Redecking Old Bridge with Treated 


FLOORS 
limber Eng. News-Rec., vol. 124, no. 1, Jan 
4, 1940, pp. 44-46. Method of placing durable 
treated timber deck on 35-year-old Morrison 


details of deck 


Street bridge in Portland, Ore.; 
steel] 


construction on trestle approach and on 
channel spans; asphalt pavement 


Composite Steel and Re 
Construction for Highway 
Bridges, C. P. Cueni Roads & Streets, vol. 82, 
no. 12, Dee. 1939, pp. 48-49. Principles of de 
sign of spiral shear reinforcements for transmit 
ting all horizontal shear for steel section into con 
crete slab; example of design 


Mriurrary. Use of Weak Bridges for Heavy 
Loads, Bujard. Roy. Enmers. J., vol. 53, Dec 
561-565. Methods of adapting high 
way bridges for heavy military traffic; simple 
method for calculating carrying capacity of wood 
and steel bridges. Translation of article pub 
lished in Véerteljahreshefite fuer Pioniere, May 
1939 


HiGHway, Desicn 
inforced Concrete 


Pirate Grrper, FRANKFORT, Ky Building 
Beautiful Bridge, E. D. Smith Eng. News-Rec., 
vol. 123, no. 25, Dec. 21, 1939, pp. 59-61. Design 
and construction of deck girder highway bridge, 
at Frankfort, Ky., having 3-span continuous unit 
of 474 ft that received award of American In- 
stitute of Steel Construction for most beautiful 
bridge of its class; foundation construction; 
deflections of continuous unit; roadway lighting 


RamRoAD ConsTRUCTION, CUTOFF Rock 
Island Completes Its “Samson of Cimarron.” 
Ry. Age, vol. 108, ao. 4, Jan. 27, 1940, pp. 202 


207 and 223. Description of Arkalon cutoff on 
Chicago-California main line of this road, in- 
volving 3-tier fills and 1,269-ft river bridge across 
valley of Cimmarron River. 


RamRoap Construction, Emercency. New 
Liége By-Pass Line Engineer, vol. 168, no. 4380, 
Dec. 22, 1930, p.622. Account of how authorities 
dealt with disaster caused on Aug. 31, 1939, by 
violent thunderstorm to Liége-“Val Benoit” 
Bridge; it was decided to proceed immediately 
with completion of Liége by-pass line that had 
been started long ago; on Sept. 2 work was under 
taken to complete railway; since Sept. 17 river 


SS 




















navigation has been reestablished temporary 
double track railway bridge is being built in 
Liége across river 


RAILROAD, Ram Burrers. Der Ringfeder. 
Schienenpuffer, Bloss. Organ fuer die Por; 
schritt des Eisenbahnwesens, vol. 94, no. 16, Aug 
15, 1939, pp. 315-320. Design of an experience 
with annular spring buffers placed under rails 
crossing bridges, to reduce force of impact from 


entering train 


STee., STRENGTHENING Strengthening (jd 
Bridges to Meet Present-Day Demands, G. 4 
Haggander Ry. Eng. & Maintenance, vol. % 
no. 2, Feb. 1940, pp. 80-83. Author discusses 
methods of strengthening various types of bridges 
and trestles to meet requirements of modern 
traffic imposed by heavier live loads and high 
speeds, or to strengthen members weakened by 
effects of corrosion or local deterioration, which 
may be caused by brine drippings, locomotive 
gases, or other causes. Before Am. Ry. Bridge 
& Bldg. Assn 


Sree. Truss, CLEVELAND, Onto. Features 
of Cleveland's Main Avenue Bridge, J. O. Mc 
Williams, W. E. Blaser, and F. L. Plummer 
Roads & Streets, vol. 82, no. 12, Dec. 1939, pp 
25-33 Design and construction of new stee! 
truss bridge over Cuyahoga River, Cleveland 
Ohio, consisting principally of 10 spans varying 
in length from 200 to 400 ft; total length 2.520 ft 


total estimated costs including approaches 
$7,200,000, 

BUILDINGS 

Desicn. La Casa che Meglio Resiste alle 


Offese Aeree, G. Stellingwerff. IJngegnere, vol 
13, no. 12, Dec. 1939, pp. 1001-1010. Dis 
cussion on design of buildings of maximum re 
sistance to aerial bombing, based on experience 
of Spanish War and on observations in earth 
quake countries 
CONCRETE 

BuILDING MATERIALS, SPECIFICATIONS. Re 
port of Committee 8—-Masonry. Am. Ry. En 
Assn Bul., vol. 41, no. 415, Jan. 1940, pp. 35) 
406, supp. sheet Revision of manual; specifica 
tions and principles of design of plain and rein 
forced concrete; progress in science and art ol 
concrete manufacture; specifications for pile 
foundations and for lining railway tunnels with 
brick; rating of reinforced concrete bridges 
progress in cement manufacture and testing 
specifications for placement of concrete culvert 
pipe; pressure grouting 


Construction. Case Hardening Concrete 
with Absorptive Form Lining. Western Con 
struction News, vol. 15, no. 2, Feb. 1940, pp. 41-48 
Review of U.S. Bureau of Reclamation research 
for development of absorptive form lining & 
means of eliminating excess water and entrained 
air in concrete, for producing improved surface 
characteristics; observations made with trans- 
parent forms; durability tests; crazing reduced 
by use of absorptive lining; field tests 
Plywood Form Panels Ke 

Deep Bridge Piers. En 


11, Mar. 14, 1940, p. 6 
i in construc 


CONSTRUCTION 
Used 14 Times in 
Vews-Rec., vol. 124, no 
Details of plywood form panels usec 


tion of cellular concrete piers for Narrows Bridge 
at Tacoma, Wash 

CONSTRUCTION Job Problems and Practice 
Am. Concrete Inst.—J., vol. 11, no. 4, Feb. 194 
pp. 409-414. Discussion of practical problems 
of concrete construction, including following: 
keeping horizontal construction joints + 
while carpenters are at work; equipment to 5 
face forms of dam; compressed air jets a5 mea 
of placing concrete 

ConstTrRucTION. Progress in Concrete Re 
search. Eng. News-Rec., vol. 124 11, Mat 
14, 1940, pp. 67-70. Abstracts of paper ae 
sented before 1940 annual meeting — 
Concrete Institute on following su! ‘ 
Resistant Concrete, R. B. Young, * yo 
Walls, R. E. Copeland and C. © =o 
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7 The Union Metal Manufacturing Co., Canton, Ohio. Please send me copy of your Catalog 
68A describing the Monotube Method of installing cast-in-place concrete piles. 
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PRETEST UNDERPINNING 


SPENCER. WHITE & PRENTIS, INC.—New York 


SPENCER & ROSS, INC.-Detroit 
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gregate Sorting Machines, W. M. Dunagan; 
Vibrated vs. Tamped Concrete, G. W. Washa; 
Concrete Building Tolerances, J. R. Nichols; 
Ready Mixed Concrete, A. Foster, Jr., J. H. 
Knopel, H. J. Whitten, and H. F. Thomson 


Construction. Proposed Recommended Prac- 
tice for Measuring, Mixing, and Placing Con- 
crete, L. H. Tuthill, Am. Concrete Inst.—J., 
vol. 11, no. 4, Feb. 1940, pp. 329-351. Report 
of Committee 614 of American Concrete Institute 
presenting outline of good practices for measur- 
ing and mixing ingredients for concrete and for 
placing finished product; correct and incorrect 
handling of aggregates in and of mixed concrete; 
vibration; provision for handling concrete of 
proper consistency; construction joints; cold 
weather concreting; hot weather concreting 


Construction, Pump Piactnc. Central Plant 
Pumps Concrete to Four Buildings. Construc- 
tion Methods, vol. 22, no. 2, Feb. 1940, pp. 40-42, 
84, and 86-88. Methods and equipment used in 
pumping 19,000 cu yd of concrete through pipe 
lines 900 ft long to four produce buildings erected 
at Food Market in Kansas City, Kans.; features 
of central concrete mixing and pumping plant. 


DISINTEGRATION. Concrete versus Water, 
Cc. Bickmore. Sands, Clays & Minerals, 
vol. 3, no. 4, Autumn 1939, pp. 292-296. Action 
of water ou concrete; factors contributing to cor- 
rosion; use of aluminous cement; sulfates; 
sodium chloride; other methods for protection of 
concrete; sodium silicate and magnesium oxy- 
chloride cements; magnesium oxychloride ce- 
ments. Bibliography. 


DISINTEGRATION. Deterioration of Concrete 
in Contact with Sewage, S. S. Morris. Instn 
Civ. Engrs.—J., vol. 4, Feb. 1940, pp. 337-342, 
supp. plate. Observations and experimental 
studies on effect of sewage on concrete sewers and 
tanks in Capetown, South Africa; suggested 
methods for prevention of disintegration of con- 
crete sewers. 

DristnTecrRaTion. Ueber die Wichtigkeit der 
Untersuchung des Baugrundes auf betonagrres- 
sive Stoffe und wueber die Technik der Pro- 
benahme, H Mueller. Gesundheits-Ingenicur, 
vol. 62, no. 52, Dec. 30, 1939, pp. 733-737. 
Necessity of investigating building site founda- 
tion for presence of substances injurious to con- 
crete; methods of sampling ground water for 
chemicals injurious to concrete. 


Mrxinc. Design of Concrete Mixes, C. I. 
Kennedy. Am. Concrete Inst.—J., vol. 11, no. 
4, Feb. 1940, pp. 373-400. Outline of rational 
method for design of concrete mix with respect 
to workability; examples of application of method 
to problems of design and to selection of proper 
aggregate; durability of concrete 


Reapy-Mrxep. Ready-Mixed Concrete Opera- 
tions in Philadelphia, A. Foster, Jr., H. J. Knopel, 
and H. J. Whitten. Am. Concrete Inst.—J., vol. 
11, no. 4, Feb. 1940, pp. 353-371. History of 
ready-mixed concrete in Philadelphia; economic 
considerations that have influenced its successful 
development; nature of market; problems pre- 
sented by user; description of plants and organiza- 
tion; methods of technical control; studies for 
improvement of quality; lime admixture studies; 
regulations governing use of concrete made at 
central mixing plants 


DAMS 

Desicn. Low Dams. Washington (D.C.), 
U.S. Gov. Printing Office, 1939, 431 pp., figs., 
diagrs., tables, maps. $1.25. Preliminary in- 
vestigation and hydrologic studies; selection of 
type of dam; foundations; spillway structures; 
outlet structures; earth, rock fill, concrete, and 
masonry gravity dams; single arch dams; 
buttress dams; timber dams; maintenance and 
operation; modified rational method of estimat- 
ing flood flows; soil mechanics; construction 
methods and specifications; state laws affecting 
design and construction of low dams. 


Founpations. Difficult Foundation Prob- 
lems Met During Conchas Dam Construction, 
L. T. Grider. Western Construction News, vol. 
15, no. 2, Feb. 1940, pp. 57-60. Methods of 
overcoming foundation excavation difficulties 
in construction of Conchas concrete gravity dam, 
New Mexico, 235 ft high, due to artesian flow and 
presence of shale strata. 


Warerstors. Rubber Waterstops for Dams, 
Cc. P. Vetter. Eng. News-Rec., vol. 124, no. 5, 
Feb. 1, 1940, pp. 47-49. Description of rubber 
waterstops, or seals, used in joints in Imperial 
Dam, recently completed by U.S. Bureau of 
Reclamation, and in structures built on All- 
American Canal; details of seals and results of 
tests as to their functioning under movement 
along joints in which they are inserted; expected 
life of rubber seals; accelerated tests; rubber 
stops under high heads 


FLOOD CONTROL 

ReLATION TO StReAM PottuTION. Flood 
Control and Its Relation to Problems of Stream 
Pollution, D. F. Horton Boston Soc. Civ 
Eners J., vol. 27, no. 1, Jan. 1940, pp. 42-52. 
Relation between flood control and stream 
pollution; jurisdiction of Engineer Department 
of Corps of Engineers, U.S. Army; Engineer De- 
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partment procedure in waterway investi, tions: 
multiple purpose reservoirs; sanitation nefits 
from multiple purpose reservoirs; Tygar: Reser. 
voir at Pittsburgh; Merrimack River basin floog 
control 
FLOW OF FLUIDS 
CurRRENT Merers. Pygmy Current Meter 
R. L. Atkinson. Military | vol. 32, no, 19] 
Jan.-Feb. 1940, pp. 57-58. Features o/ : 
price current meter, developed by U.S. G 
cal Survey, for measuring flow of streams whose 
depth is insufficient for use of ordinary curregt 
meter. 


Sewace Disposat, StupGe. Properties of 
Sludge Which Affect Its Discharge T 
24-Inch Pipe, W. Rudolfs and L. E West. 
Sewage Works J., vol. 12, no. 1, Jan. 1949 pp 
60-72. Results of experimental studies, made at 
Elizabeth Valley joint meeting sewage treatment 
works, of various ipetens affecting rate of flow and 
viscosity of sludge through 24-in. pipe 4,409 ft 
long. Bibliography. 


SprLtways. Remarques sur quelques écoule 
meats le long de lits 4 pente variant graduelle 
ment, C. Jaeger. Schweiserische Bay 
vol. 114, no. 20, Nov. 11, 1939, pp. 231-234 
Theoretical mathematical discussion of flow of 
water over spillways built on gradually varying 
slopes. Bibliography. (Jn French.) 
FOUNDATIONS 

Bripce Piers, CONSTRUCTION. Long Piles 
and Floating ‘Caissons for Potomac River Br 
Piers. Eng. News-Rec., vol. 124, no. 9, Feb. 
1940, pp. 36-40. Method of driving steel H. 
piles, 194 ft long, by special 16-ton steam hammer, 
largest ever built, for foundations of new 2-mile. 
long Potomac River Bridge at Ludlow Ferry, 
Md.; main piers are 2-shaft and 4-shaft sted 
caissons; main superstructure is made up of 
Wichert trusses, maximum span 800 ft long. 


ConsoLtipaTion. Chemical Consolidation of 
Ground in Railway Works, H. J. B. Harding and 
R. Glossop. Ry. Gaz., vol. 72, no. 5, Feb 2 
1940, pp. 147-151. Examples of value of chemi 
cal consolidation in extension of Central Line 
tube of London Passenger Transport Board 
chemical injections; foundation strengthening 
chemical consolidation for tube under river, and 
at mile end station; diagrams and illustrations 
given. 

Dams. Large Peg Model Reproduces Damsitx 
Borings, A. V. Lynn and R. F. Rhoades. Ex 
News-Rec., vol. 124, no. 11, Mar. 14, 1940, p. i 
Construction of peg model of unusual dimension 
indicating conditions encountered in boring ex 
ploration for Kentucky Dam under construction 
by Teunessee Valley Authority near Paducab 
Ky.; every foundation exploration hole is repre 
sented by steel rod painted to show materials and 
cavities encountered. 


Drivinc. Exécution de fondations au Brésil 
au moyen de pieux Franki mixtes. Technique & 
Travaux, vol. 16, no. 1, Jan. 1940, pp. 20-2 
Driving of so-called “‘mixed’ Franki concrete 
piles for foundation of fishing dock in Rio de 
Janeiro, Brazil. 


Pres, Dreivinc. Dynamic Pile Driving 
Formulas, A. E. Cummings. Boston Soc. Cw 
Engrs.—J., vol. 27, no. > 1940, pp. 6-27 
Critical review of several dynamic pile driving 
formulas. 


HYDRAULIC ENGINEERING 

History. Leonardo da Vinci e I'Idraulica ¢ 
Rinascimento, C. Zammattio. Arnnali dei Lavr 
Pubdblici, vol. 77, no. 10, Oct. 1939, pp. 1025-1034 
Review of contributions of Leonardo da Vine t 
hydraulic science and engineering of Renaissance 
period in Italy. 

Hypravtics. Mathematical Theory of Irro 
tational Translation Waves, G. H. Keulegan and 
G. W. Patterson. U.S. Bur. Standard 
Research, vol. 24, no. 1, Jan. 1940 (RP 1272), pp 
47-101. First paper of series on motion of flood 
waves and other waves of translation in ope® 
channels, for which forces of fluid friction ar 
negligible with respect to inertia and gravite 
tional forces; irrotational motion of periect 
liquid in horizontal rectangular canal wheo 
original surface is disturbed. Bibliography 


Hypravtics. River Control and Water 
Storage. Engineer, vol. 169, nos. 4382 and 4° 
Jan. 5, 1940, pp. 10-12, and Jan. 12, pp. © 
supp. plates. Review of developments '0 
ous civil engineering works of hydraulic nature 
including water works, irrigation, flood contro 
and hydroelectric power. 


Rivers, IMPROVEMENT. Model Study of Ti 
Currents in East River, New York. | 5. We 
Dept.—Corp. Engrs.—Tech. Mem. N 125 123 
Apr. 3, 1939, 56 pp., supp. sheets Final repor 
on model study for improvement of cures 
alignments and flow conditions in bast ™" 
Port of New York, in interests of navigate" 


2 


van 


da 
{ 


large ships, including those of 5. ~ 

technique of model study; verification of ™ 

tests of proposed improvement plan nalys! 

test results. 

HYDROELECTRIC POWER PLANTS” 
¢-Rhont 


France. L'’aménagement du 
Francais, P. Calfas. Génie Civil 
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AUTOMATIC 
SEWAGE REGULATORS 




















Automatic Sewage Regulators are 
designed to control the diversion of 
sanitary sewage from combined trunk 
sewers to the interceptor. The dis- 
charge through the gate may be fully 
or partially cut off as conditions re- 
quire or may be maintained at a prede- 
termined quantity within very close 
limits. Hundreds of installations have 
proven the ability of these equip- 
ments to operate successfully in ways 
wedetermined for them. Complete 
bulletin and engineering data are 
available to engineers at interest 
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The Open Steel Bridge Pavement 
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A Pot of Gold 
has been saved through the use of 
LIGHTWEIGHT IRVING DECKING 


On the world’s longest highway vertical lift and 
adjacent spans, shown below, 250,000 was saved 


in structural members, lifting apparatus, etc 
On a bascule bridge, increased traflic was ac- 
commodated by removing the heavy solid floor, 
adding two wings for additional traffic lanes, 
and installing I.D thus avoiding the neces 





sity of constructing another bridge 








May we send our Catalog CE-200? 


IRVING IRON WORKS COMPANY 


LONG 


ISLAND CITY, N. Y 





Civit ENGINEERING for May /0Q40 


2906 and 2997, Jan. 13, 1940, pp. 21-27, and 
Jan. 20, pp. 45-46. Development of Upper 
Rhone River in France for hydroelectric power 
including construction of Genissiat concrete 
gravity dam, 100 m max height; construction of 
concrete-lined tunnel for river diversion; fea- 
tures of spillway and of power plant incorporated 
in dam; development of irrigation facilities on 
lower Rhone River affecting area of 740 sq km 


Zum Vollausbau des Lungern 
see-Kraftwerkes Schweizerische Bauseitung, vol. 
114, no. 21, Nov. 18, 1939, pp. 243-251. Sym- 
posium on operation of recent extension of Lun- 
gern Lake hydroelectric development of Central- 
schweizerische Kraft-Werke, including historical 
introduction tracing development of project 
report on shore movements and water level 
fluctuation of Lungern Lake, by L. Bendel; de- 
scription of new hydraulic equipment, by E 
Habluetzel; report on construction of new water 
power tunnel, 6.5 km long; etc 
HYDROLOGY AND METEOROLOGY 

RAIN AND RAINFALL. PeRtopictry Porten 
tous Drought in Making, H. P. Gillette Water 
Works & Sewerage, vol. 87, no. 1, Jan. 1940, pp 
Discussion of geological indications of 
eycles in rainfall, suggesting instability of his- 
toric climate 

RESERVOIRS, SILT Silting of Reservoirs, L. S 
Hall im. Water Works Assn.—-J., vol. 32, no. 1 
Jan. 1940, pp. 25-42. Description of results of 
measurements of silt deposits in various reser 
voirs owned by East Bay Municipal Utility 
District, Oakland, Calif.; comparison of rates of 
silting im other reservoirs; outline of proposed 
methods of controlling rate of erosion on Dis 
trict's watersheds; reservoir sedimentation sur 
veys; life of District reservoirs Bibliography 


SWITZERLAND 


Investigation of Rainfall and Run 
Thompson. Commonwealth Engr., 
vol. 27, no. 5, Dec. 1, 1939, pp. 170-172. Dis 
cussion of factors affecting runoff; erosion and 
siltation data collected at Coliban River Catch 


RUNOFF 
of, G I 


ment, Victoria 
Soms, Eroston. Soil Erosion on Slopes, 
R. D. Murphy Roads & Streets, vol. 83, no. 2, 


Feb. 1940, pp. 60 and 63-64. Review of methods 
of soil erosion control developed by Department 
of Public Works of Massachusetts; control of 
surface water; prevention of erosion due to rain- 
fall; practical examples of soil treatment for pre 
vention of erosion on highway slopes 


VIBRATIONS, MEASUREMENT Le Oscillazioni 
e Vibrazioni nel Suolo, nei Fabbricati e nelle 
Macchine, E. Oddone Annali dei Lavori Pub 
blici, vol. 77, no. 10, Oct. 1939, pp. 1038-1051 
Mathematical analysis of vibrations; features of 
various types of seismographs and other instru 
measurement of intensities and fre 


ments for 
buildings, and 


quencies of vibrations in ground 
machinery 


INLAND WATERWAYS 


CANALS, BeLorium La section Lanaye-Lana 
ken du Canal Albert H.-N.-F Santilman 
Technique des Travaux, vol. 16, no. 1, Jan. 1940, 
pp. 25-47 Design, construction, and equip 


ment of Lanaye-Lanaken section of Albert Canal 
Belgium, involving unusually deep cuts (66 m), 
concrete-lined siphon, steel bridges, concrete 
bridges, locks, etc cost over 686,000,000 Belgian 
frances 
RIVERS, IMPROVEMENT 

ung, E. Witte Bautechnik, vol. 18, no. 2/3 
Jan. 19, 1940, pp. 21-25. Review of methods of 
river improvement by construction of levees and 
regulating weirs; types of movable weirs; elimi 
nation of vibration of movable weirs; electric 
heating of movable weirs for prevention of ice 
formation 


MATERIALS 


\ ONCRETE 


Eine Flusskanalisier 
, 


rESTING 
Influence of Cement and Aggre- 
gate on Concrete Expansion, T. E. Stanton, Jr 
Eng. News-Rec., vol. 124, no. 5, Feb. 1, 1940, pp 
0 61 Report on laboratory studies of causes 
of deterioration of concrete pavement in Cali 
fornia, showing that relatively high alkali content 
in cement caused destructive chemical combina 
tions when chart and shale were present in aggre 
gates 

CONCRETE Le module d'élasticité du béton 
|. Bolomey Technique des Travaux, vol. 15, no 
12, Dee. 1939, pp. 591-599. Analysis of original 
experimental data on determination of modulus 
of elasticity of concrete 


CONCRETE REINFORCEMENT High Vield-Point 
Steel as Tension Reinforcement in Beams, B 
Johnston and K. C. Cox Am. Concrete Inst.—J 
vol. 11, no. 1, Sept. 1939, pp 65-80 Results of 
tests of 32 rectangular concrete beams reinforced 
with four different types of high yield point steels 
stress strain and load deflection diagrams for 
beams with different types of reinforcing; rela 
tion between structural yield and ultimate 
strength of beams and total! yield strength of re 
inforcing steel; effect of bond on total number of 
cracks at ultimate load 


SomLs Mobile Soils Laboratory, G. H. Dent 
Roads & Sireets, vol. 83, no. 2, Feb. 1940, pp. 54 
and 56. Description of trailer-mounted field 
laboratory for soil testing developed by Mary 


land State Roads Commission; advantages of 


mobile laboratories 
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PORTS AND MARITIME STRUCTURRs 


Review. Harbours and Waterways in 1939 
Engineer, vol. 169, nos. 4383, 4384, anc 438; 
Jan. 12, 1940, pp. 31-33; Jan. 19, pp. 5 56 


and Jan. 26, pp. 80-82. Review of develo ment: 
in Britain and Ireland, Europe, Nea; Res 
Africa, Asia, America, and Australia 


ROADS AND STREETS 


Concrete. Experiments with Continuous R, 
inforcement in Concrete Pavements, E. C 
land and S. W. Benham. Pub. Roads 
no. 11, Jan. 1940, pp. 205-214 and 2)§-9)9 
Construction of experimental concrete section on 
Indiana highway for study of possibilities of Pave 
ment slab designs in which frequency of eo, 
structed transverse joints is reduced through use 
of continuous, bonded steel reinforcement de 
tails of joints spaced 20 to 1,080 ft apart: program 
of observations, particularly on crack formation in 
concrete 


Cotton Mats. Cost of Curing Concrete Paye. 


ments with Cotton Mats, R. A. Marr, Jr. Py 
Roads, vol. 20, no. 11, Jan. 1940, pp. 215-216 


and 219. Analysis of data from 19 states. indi 
cating that cost of curing concrete pavements 
with cotton mats should not exceed that of other 
accepted methods; special advantages of concrete 
curing with cotton mats 

Curves. Vision Distance Over Vertical Road 
Curves, W. F. Cassie Surveyor, vol. 97, no 
2502, Jan. 5, 1940, pp. 3-5. Theoretical mathe 
matical discussion of method for determining 
length of vePtical curve, inserted between tw. 
opposing gradients, which will provide satisfac 
tory sight distance over summit; charts and tahoe 
lated design data. 


DESIGN Divided Highway Design—II—l 

sign of Median Strips. Eng. News-Rec , vol. 124 

no. 9, Feb. 29, 1940, pp. 48-51. Trends in design 

of separating strips; determination of safe tury 

ing widths at intersections; new rational practice 
ata. 


DESIGN Highway Right-of-Way, W A 
Clarke. Eng. & Contract Rec., vol. 53, no. 4, fay 
24, 1939, pp. 10-15. Discussion of principa 
factors in design of roads, including curvature 
gradient, cross section, and width of right of way 
benefits of securing ample land. Before Car 
Good Roads Assn. 


HiGHWAY ADMINISTRATION. National Ros 
Building, T. H. MacDonald Roads & Stree 
vol. 82, no. 12, Dec. 1939, pp. 50, 52, 54, and & 
Clearing house activities of American Associat 

of State Highway Officials; results of cooperat 

highway operations; record of state-federal hig! 
way improvement; principal elements of highw 

planning surveys; highways and national defens 
federal assistance in acquiring rights of wa 
Before Am. Assn. State Highway Officials 


HiGHWAY ENGINEERING, RESEARCH. Ida 
Builds Laboratory to Expand Highway Facilitix 
Cc. C. Hallvik Western Construction New 
15, no. 2, Feb. 1940, pp. 60-62. Descriptior 
building and facilities as University of Ida! 
highway research laboratory, at Boise, Idah 
MAINTENANCE AND REPAIR New Idea 
Street Repair, L. H. Taylor. Western Consirs 
tion News, vol. 14, no. 12, Dec. 1939, pp. 400-4 
Method of street repairs developed in Oakla 
Calif., by bituminous patching consisting of 
crete aggregate material and emulsified asp 
put through concrete mixer, under careful contr 
and placed by concrete finishing methods 


MATERIALS, SPECIFICATIONS. British Star 
ard Specification for Sizes of Road Stone « 
Chippings. Brit. Standards Insin.—Brit. ‘ 
ard Specification, No. 63—1939, 17 pp. Spe 
fication intended to cover supply of nomuos 
single-sized stone and chippings (including gre 
and slag) for use in construction and maintenance 
of highways 


NATIONAL DEFENSE Roads for Nati 
Defense Eng. News-Rec., vol. 124, no. 4, Ja 
18, 1940, pp. 77-92. Symposium in 


following: Roads for National Defense, Wa « 
Interregional Highway Plan, H. 5. Fairbank 
Loads and Roads for War and Peace 


Tuttle; Highway Bridges Under Wart me Loa 

G. S. Paxson 

Highway Progress in Provis 

McColough. 

3, Jan. 17, 1940, 5 
f 56 


Nova Scotia 
of Nova Scotia, R. W. 
Contract Rec., vol. 53, no 


9-11. Progress report on addition = 
of paving in 1939, bringing total paved micas 
in Nova Scotia to 938; 91 miles scheduled 
1940. 

PALestine. Haifa-Baghdad Road, R. Bree 
Roy. Engrs. J., vol. 53, Dec. 1959, pp. 
519, supp. plates. Report on methods ® 
equipment used in construction of part of "* 
Baghdad highways, about 600 mile tat 
paralleling petroleum pipe line of ! Petr 
Company. 

Parkways. Toll Parkway Proposed !of © 
Angeles. Eng. News-Rec., vol. 124, 90. * | 
29, 1940, pp. 62-63. Features o! ropes a 
mile, 6-lane parkway from dow tows with 
Angeles to Hollywood, Calif., to built 7 
toll refunding revenue bonds, es "™«" 
$20,000,000 
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Plant assembly of the spiral casing for the Flathead Development at Polson, Montana. 








| | 


Built for the Rocky Mountain Power Company 


HYDRAULIC TURBINES 














FRANCIS AND HIGH SPEED RUNNERS 


PENSTOCKS - BUTTERFLY VALVES 
POWER OPERATED RACK RAKES 
GATES AND GATE HOISTS 
ELECTRICALLY WELDED RACKS 


Newport News Shipbuilding and Dry Dock Company 


i 
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(Hydraulic Turbine Division) 
Newport News, Virginia 
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RAILROAD CROSSINGS, SIGNALS AND SIGNALING. tion tank, and digestion and storag: tank 
Interlockings Installed at Two Crossings. Ry. sludge beds; analyses of sewage and effi ot . 
Th LENS Signaling, vol. 33, no. 3, Mar. 1940, pp. 143-14 : : r 
@ and 166. In order to provide increased safety , WATER POLLUTION, UNITED States. Pojjy 
th t PRECISION and expedite train movements, three roads a — “7 — Does " ee ‘ol ' 
operating in Chicago area have completed in- an. SEER. IGKGHON, VO » no Feb 
at assures stallation of interlockings, coutediied be table 1940, pp. 64-66. Review of progress in tr Poe 
interlockers, at two railroad grade crossings of sewage for prevention of water pollution in 
within city limits; plants include home and ap- United States; financing and administration oy 
proach signals for protecting and directing train stream pollution control in United Stat: 
movements, but no switches or derails, operated STRUCTURAL ENGINEERING 
by interlockings, are involved . 
Evasticiry. Remarques sur !'équilil,; d'un 
ROAD MACHINERY, PAVERS Dual-Drum solide élastique, homogéne et isotrope, A Char 
Paver Approaches Capacity Production on rueau. Annales des Ponts et Chaussées, vol 109 
Pennsylvania Turnpike. Construction Methods, no. 8, Aug. 1939, pp. 169-194. Theoretica mathe 
vol. 22, no. 1, Jan. 1940, pp. 52-55, 108, and 110. matical discussion ot equilibrium of homo “neous 
Report on performance of dual-drum paver plac- isotropic, elastic solids. M 
ing concrete on subgrade of Pennsylvania Turn- » " 
pike at average rate of 78 cu yd per hour. FRAMED STRUCTURES, CONCRETE ests of 
Considere Hinges Under Direct Stress. Bendin 
Snow ConrTrot Methods of Snow-Drift and Shear, G. C. Ernst. Am. Concrete In m apa 
Prevention, E. A. Finney. Earth Mover, vol. vol. 11, no. 1, Sept. 1939, pp. 49-63. Analysis of 
26, no. 10, Oct. 1939, pp. 7-9 and 18. Report results of University of Maryland tests of erin. 
on results of investigations showing that snow- pal hinge types used in rigid frame construction 
, drift may be prevented by proper road design design procedure; design chart for Considere fe 
For either qualitative or quantitative and roadside betterment. From Mich. State inforced concrete hinge. Bibliography 
photo elastic analy Sis, perfection in the Sette Ee rata Station Bul. No. 86 FRAMED STRUCTURES, Desican. Design C - 
projection lens system is of major . ; efficients for Building Frames, A. J. Boase and no 
importance. ; STABILIZATION. Stabilized Soil Mixtures, E J. T. Howell. Am. Concrete Inst.—J., yo) ll or 
A. Willis. Roads & Streets, vol. 83, no. 2, Feb. no. 1, Sept. 1939, pp. 21-36. Analysis of buildin nv 
1940, pp. 37-44. Results of tests on circular frames based on principles of continuity: deter. Ange 
tracks by Division of Tests, Public Roads Ad- mination of approximate stiffmesses; tables for remo 
ministration; results from studies of sand clay, determination of moments and shear: numerics ; 
sand clay gravel, and crusher run materials; use examples. ~ WAT 
of water-retentive chemicals, sodium chloride, and FRAMED STRUCTURES, STRESS ANALYSIS. Gep Ag 
calcium chloride; effect of freezing and thawing; eral Formulae of Moment-Distribution and The Rive 
effect of plasticity index and grading Application to Space Frames, D. A. Morell 13, ne 
Unrrep Stares. Quarter-Century of Highway Instn. Engrs. Ausiralio—J.. vol. 12, no. 1, Jan od 
Progress. Fing. News-Rec., vol. 124, no. 3, Jan. 1940, pp. 1-9. Review of previous investiga te 
18, 1940, pp. 111-118. Symposium presenting tions; derivation of fundamental equations of 
pictorial review of progress in highway construc- general case by short and simple analytica 
In our new model polariscopes of 4144" & 64” tion in United States, including following: Prog- procedure, which leads to recognition of analogy ast ( 
clear aperture, the parallel beam is collected ress in Methods and Machines; Progress in Struc- between moments at ce and ellipsoid of stres of 
- a rear element and condensed through a tures and Roadway; Errors in Record. meen pe eb AF ng tom 4 ae expen 
three component lens of the Cooke system. i , ; ‘ ion ne 
= the now 2B « (Ru? . : Wire Roper, Srectrications. Recommended " eres ’ q ; ae 
ah, a ae bonne oe pe Nay he aoe Wire Rope Lines. Roads & Streets, vol. 83, no. 3, FRAMED STRUCTURES, VIBRATIONS Natura comuie 
i - OF - . Period of Vibration of Building Frames, |. § 
system is used n both cases, the image is Mar. 1940, pp. 54-55. Specifications for wire Goldberg. Am. Concrete Inst.—J., vol. 11. no. | South 
sharp throughout the field, free of aberration, ropes needed on major road building and mainte- Sept. 1939. pp. 81-95 Outline of thod ler sear 
astigmatiem, and distortion nance equipment, recommended lines for road di pt. ~ pe pa t me or dene 
construction and maintenance equipment irect analytical determination of natural peri« aot 
Literature of new model polariscope of simple, free vibration of building, frames tion of 
now available. SEWERAGE AND SEWAGE DISPOSAL open panel, shallow braced type, with particular tones 
POLARIZING INSTRUMENT CO. ActivateD Stupor. Studies of Sewage Puri- ———— = = _ wuhies Gare WATI 
r “4 xX a Oe ~hhoft, *. Kachmar, an - , = cH . 
630 Fifth Ave., New York, N. Y. — enn © ee — - — a 7 numerical examples a 
Jan. 1940, pp. 27-59. Results of experimental HANGARS, CONCRETE. Monolithic Concrete sch 
study of removal of glucose from substrates by Construction for Hangars, J. E. Kalinka WM 1 
activated sludge; review of literature; effect of tary Engr., vol. 32, no. 181, Jan.-Feb. 1940, py ta 
pH; glucose removal rates in absence of oxygen; 54-56 Features of ZO system of roof constru ligl 
effect oo Seeenees eae effect of —— tion for reinforced concrete hangars; types tanda 
, glucose feeding; effect of chlorination ibhog- domed shell roofs; multiple carrying action Board 
Are You Interested raphy. domes; advantages of monolithic concrete turbidi 
in CuemicaL Process. Influence of Activated struction Bor 
Silica in Sewage Coagulation, C. W. Christenson HANGARS, DesiGn. Some Aspects of Aer neal 
CORROSION PREVENTION? and I. Lavine. Am. Inst. Chem. Engrs Trans., Hangar Design, A. M. Hamilton and E. 8 Drinkit 
vol. 36, no. 1, Feb. 25, 1940, pp. 71-88, (dis- Cocks. Instn. Civ. Engrs.—J., no. 4, Feb. 19 rk 
cussion) 88-90. Addition of about 10 ppm of pp. 305-336, supp. plates. Results of exper 8-104 
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How Costs Were Cut in Placing 
Over 10 Million Yards of Concrete.’ 
Y our Copy will come to you by re- 
turn mail 


this 


sewage plants, reservoirs, where from 


1,000 to over a million yards of concrete 


were pumped in place at new low cost! 


It gives full descriptions of the Rex 160 


Pumpcrete with capacity up to 22 cubic 
yards per hour and the other Pumpcretes 
with capacities ranging all the way up to 
65 cubic yards per hour. If you're after 
more concrete profits in ‘40, send for 


book today 








BE THE WINNING BIDDER WITH 


PUMPCRETE 


THE PUMP THAT PUMPS CONCRETE 











Civit ENGINEERING for May 1940 



























WORLD FAMOUS FOR 74 YEARS 


Transits and Levels for Civil and 
Mining Engineers 





Buff precision and design are 
continuously in the forefront. 
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EMPLOYMENT 


SAN FRANCISCO 
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CHICAGO 
205 W. Wacker Drive 
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CEMENT Hiou - EARLY STRENGTH 
PORTLAND 
Lone Star Cement Corp 


CEMENT, PORTLAND 
Lone Star Cement Corp 
Portiand Cement Assn 


CLoTH PRINTS 
Ozalid Corp 


COATINGS, PROTECTIVE 
CopperCote, Inc 


Coto Mix 
Texas Co 


Concrete ADMIXTURES 
Johns- Manville Corp 


Concrete Form AncHorRS, Woop or 
STEER! Forms LIGHT AND 
Heavy CONSTRUCTION 

Richmond Screw Anchor, Inc 


CONCRETE MIXERS 
Chain Belt Co 


Concrete Pumps 
Chain Belt Co 


ConCRETE REINFORCEMENT 
American Steel & Wire Co 
Carnegie-Illinois Steel Corp 


CONTRACTORS 
Raymond Concrete Pile Co 
Spencer, White & Prentis, Inc 


CONVEVORS 
Chain Belt Co 


CorRUGATED SHeets, ALUMINUM 
Aluminum Co. of America 
CorrRvUGATED Sueers, Aspestos-Cr 
MENT 
Johns- Manville Corp 


CutvertTs, Aspestos-CeEMENT 
Johns- Manville Corp 


Curverts, Cast Iron 
Cast Iron Pipe Research Assn 
U.S. Pipe & Foundry Co 


V Oo Io, 0. 5 


PRODUCTS 


CuLverts, REINFORCED Co» RETR 
Lock Joint Pipe Co 
DRAFTING MACHINES 
Keuffel & Esser Co 


DRAFTING (WHITEPRINTS 
Ozalid Corp 


DRAINS, R&INFORCED Concrerg 
Lock Joint Pipe Co 


Dry Deve_orep Prints 
Ozalid Corp 


Dust Curg 
Texas Co 
ENGINES, STATIONARY, 
Gas 
Caterpillar Tractor Co 


Diese. AND 


ENGINEERS 
Raymond Concrete Pile Co 
Spencer, White, & Prentis, Ine 


EXPANSION JOINTS, ASPHALT or Corg 
Johns- Manville Corp. 


FROoRING, ALUMINUM 
Aluminum Co. of America 


FLOORING, ASPHALT Tite 
Johns- Manville Corp 


FLOORING, GRATING 
Irving Iron Works Co. 


FLOORING, STEEL 
Carnegie-Illinois Steel Corp 


PRINTS 
Ozalid Corp 


Fou 


Form CLamps, Concrgete Watt Con- 
STRUCTION 
Richmond Screw Anchor Co., Inc 


Ties, Concrete Watt Cow- 
STRUCTION 
Richmond Screw Anchor Co., Ine 


FoRM 


FOUNDATIONS 
Raymond Concrete Pile Co 
Spencer, White, & Prentis, Inc 
Union Metal Mfg. Co. 


GASHOLDERS 
Chicago Bridge & Iron Co 


Gates, FLoop anv Siutce 
Newport News Shipbuilding and 
Dry Dock Co 


Gates, Tipe 
Brown & Brown, Inc 


GRADERS, ELEVATING 
Caterpillar Tractor Co 


GRADERS, Motor 
Caterpillar Tractor Co 


Gravers, Tractor or Horse Draws 
Caterpillar Tractor Co 


GRATING, STEEL FLOORING 
Irving Iron Works Co 
HANGING Devices FOR CONCEETS 
ForMS 
Richmond Screw Anchor Co., Inc. 


WaTeRPROOF, Proment, Draw- 
ING 


Keuffel & Esser Co 


INKS 


INSTRUMENTS 
Buff & Buff Co 
Keuffel & Esser Co 
Polarizing Instrument Co 


LETTERING GUIDES 
Keuffel & Esser Co 


LeVELS 
Buff & Buff Co 
Keuffel & Esser Co 


Nicket AND Its ALLOY: 


International Nickel Co., Inc 
OpPaQuE TYPEWRITER RIsBONS 
Ozalid Corp 
Paint Proment, ALU® “ 
nca 


Aluminum Co. of 


PAINTS 
CopperCote, Inc 


Continued on page 29 








